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0O-— General, Technical Data 


{ General Information 
(Edition 10.2014) 

> "1.1 Safety Precautions”, page 1 

> “1.2 Repair Information”, page 3 

1.1 Safety Precautions 


> “1.1.1 Safety Precautions, Working on Fuel Supply System”, 
page 1 


> “1.1.2 Road Test with Testing Equipment Safety Precautions” 
page 2 


> “1.1.3 Cooling System Safety Precautions”, page 2 


> “1.1.4 Ignition System Safety Precautions”, page 3 


Teed Safety Precautions, Working on Fuel 
Supply System 


LA\ WARNING 


Fuel lines are Under pressure. 
Danger of personal injury to eyes and skin. 


Wear protective eyewear and protective clothing in order to 
avoid injury and contact with the skin. Wrap a cloth around the 
connection before loosening hose connections. Open the con- 
nection carefully and release the pressure. 


For safety reasons, switch off the current to the fuel pump be- 


fore opening the fuel system. Otherwise, the fuel pump will 
activate when the driver door opens or when the ignition 
Switches on. It is possible to interrupt the current flow by using 
one of the following possibilities: 


@ Disconnecting the battery 
or 

@ Remove the Transfer Fuel Pump - G6- fuse. 
or 


@ Disconnect the connector on the fuel delivery unit flange. 


Always observe the following when removing and installing the 
fuel level sensor or the fuel pump (fuel delivery unit) from full or 
partially filled fuel tanks. 


@ Before starting work, switch the exhaust extraction system on 
and place an extraction hose close to the fuel tank installation 
opening to extract fuel fumes. If no exhaust extraction system 
is available, a radial fan (as long as motor is not in air flow) 
with a displacement greater than 15 m°/h can be used. 


¢@ Do not let fuel come in contact with bare skin. Wear fuel-re- 
sistant gloves. 
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Z\ Caution 


Note the following whenever working inside the engine com- 
partment due to limited space: 


@ Route all lines and cables in their original locations. 


@ Ensure sufficient clearance to all moving or hot compo- 
nents. 


1.1.2 Road Test with Testing Equipment 
Safety Precautions 


If special testing equipment is required during road test, note the 
following: 


Test equipment must always be secured to the rear seat and 
operated from there by a second person. 


If the vehicle is involved in a collision while testing and measuring 
equipment is operated from the front passenger seat, the person 
sitting in that seat could be seriously injured when the airbag de- 
ploys. 


1.1.3 Cooling System Safety Precautions 


rN WARNING 


The coolant system is under pressure when the engine is 
warm. 


Risk of scalding due to hot steam and hot coolant. 


Reduce pressure by covering coolant reservoir cap with a cloth 
and carefully opening. 


A Caution 


Note the following whenever working inside the engine com- 
partment due to limited space: 


@ Route all lines and cables in théir original locations. 


@ Ensure sufficient clearance to all moving or hot compo- 
nents. 


a Note 


@ When the engine is warm the cooling system is under pres- 
sure. [fnecessary release pressure before commencing repair 
work. 


@ Secure all hose connections with hose clamps, allocation. Re- 
fer to the Parts Catalog. 


@ The Spring Clip Pliers - VAS6499- are recommended for in- 
Stalling spring clamps. 


@ Replace the gaskets and seals. 


@ Arrows on coolant pipes and coolant hoses must line up 
across from each other. 
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1.1.4 Ignition System Safety Precautions 


To reduce the risk of personal injury and/or damage to the fuel 
injection and ignition system, always observe the following: 


@ Do not touch or remove ignition wires when engine is running 
or turning at starter speed. 


# Only disconnect and reconnectwires for injection and ignition 
system, includingtest leads, if ignition iSdurned off. 


rN Caution 


Note the following whenever working inside the engine com- 
partment due to limited space: 


@ Route all lines and cables in their original locations. 


@ Ensure sufficient clearance to all moving or hot compo- 
nents. 


1.2 Repair Information 
> “1.2.1 Clean Working Conditions”, page 3 


> “1.2.2 Engine Contaminants”, page 3 


1.2.1 Clean Working Conditions 


When working on the fuel supply/injection system, pay careful at- 
tention to the following “5 rules” of cleanliness: 


@ Thoroughly clean the connecting points and the surrounding 
area before loosening. 


Place the removed parts on a clean surface and cover them. 
Only use lint-free cloths! 


AB | 
¢ Carefully cover or seal opened con ponents if thesrépair will 


not be done.jjmmediately. = 


@ Install only clean parts: remove thereplacement parts from 
their packaging just before installing them. Do not use parts 
that have been stored loose (for example, in tool boxes etc.). 


@ When the fuel system is open: avoid working with compressed 
air if possible. Do not move vehicle unless absolutely neces- 
sary. 


1.2.2 Engine Contaminants 


@ Close off any open intake or exhaust channels with plugs 
whenever working on the engine to prevent contaminants from VAS 6122 
getting in. Use the plugs from Engine Bung Set - VAS6122- . 
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2 Description and Operation 


=> “2.1 Engine Number/Engine Characteristics”, page 4 


2.1 Engine Number/Engine Characteristics 


Engine code -arrow A- and engine number -arrow B- (“serial num- 
ber”) are located on rear side of engine, above partition of cylinder 
block/upper section of oil pan. 


The engine number consists of up to.nine characters (alphanu- 
meric). The first part (maximum 3\/étters) represents the “engine 
code”, the second (six digit) is.the “serial number”. If more than 
999,999 engines with the same engine code are produced, the 
first of the six characters is replaced with a letter. 


In addition, a sticker with “engine code and engine number’ is 
applied on the cylinder head cover. 


The engine code letters are also located on the vehicle data plate. / \ - 00-0148 
Data plate is located as well in customer service plan as well as 
on vehicle at rearin the spare wheel well or on the luggage com- 
partment floor. 


Vehicles with four-digit engine codes 


Four-digit enginé:codes are used. The first three digits describe 
the mechanical structure of the engine and are still stamped on 
the engine, as before. The fourth digit describes the engine output 
and torque and depends on the engine control module. The four- 
digit engine codes on the type label, the vehicle data sticker and 
the engine controkmodule. 


[a] Note 


Vehicles for some countries do not have a type label. Vehicle data 
sticker and type label locations. Refer to Maintenance. 


iy 
Engine Data =| 

a 
Engine Code CBTA CBUA CCCA 
Manufactured From 07/2007 From 07/2007 From 07/2007 


Emission values in accordance with through MY SULEV?) TIER 1 MEX */ 
2009: ULEV 2?) Fase IV ° / EU2 
from MY 2010: DDK 

TIER 2/BIN% 
(US coalition) 


Displacement cm? 2480 2480 2480 
Output kW at RPM 125/5700 125/5700 125/5700 
Torque Nm at RPM 240/4250 240/4250 240/4250 
Bore diameter in mm 82.5 82.5 82.5 
Stroke mm 92.8 92.8 92.8 


Compression ratio 9.5 9.5 9.5 
Valves per cylinder 4 4 4 
RON minimum] 95 unleaded® 95 unleaded® 95 unleaded?®) 


Fuel injection, ignition through 05/2008: | through 05/2008: | through 11/2008: 
Motronic ME {Motronic ME 7.1.1 | Motronic ME 7.1.1 
7.1.1 from 06/2008: ME | from 12/2008: ME 
from 06/2008: 17.5 17.5 
ME 17.5 


Knock control 2 sensors 2 sensors 2 sensors 
Camshaft adjustment yes yes yes 
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Engine Code CBTA CBUA CCCA 


Variable intake manifold no no no 
Oxygen sensor regulation 2 sensors 3 sensors 2 sensors 
Catalytic Converter yes yes yes 


Exhaust Gas Recirculation (EGR) no no no 
Turbocharger, G-Charger no no no 


Secondary Air Injection System through MY yes’) 
2009: yes 
from MY 2010: no 


1) Only for vehicles in Brazil 

2) ULEV 2: Ultra Low Emission Vehicles 2 

3) SULEV: Super Ultra Low Emission Vehicles 

4) according to Mexico Exhaust Gas Standard NOM-042-SEMARNAT-2003 
5) according to resolution No. 15, dated 12/13/1995 from Conama 

6) Also 91 RON, but with reduced performance. 
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10-— Engine Assembl 


1 Description and Operation 


> “1.1 Overview - Subframe Mount”, page 6 


1.1 Overview - Subframe Mount 
Engine Mount 


1- =40Nm + 90° (1/4 turn) additional turn, replace the bolts 
2- =20Nm + 90° (1/4 turn) additional turn, replace the bolts 
3- =60Nm + 90° (1/4 turn) additional turn, replace the bolts 


Transmission Mount 


A-= 40 Nm + 90° (1/4 turn) additional turn, replace the bolts 


B - = 60 Nm + 90° (1/4 turn) additional turn, replace the bolts 


N10-0450 


Pendulum Support 


[a] Note 


Attach the pendulum support tothe transmission first and then to 
the subframe. 


A - Strength category 8.8 = 40 Nm +90° (1/4 turn) additional turn, 
replace the bolts 


A - Strength class 10.9 = 50 Nm + 90° (1/4 turn) additional turn - 
replace the bolts 


B - 100 Nm + 90° ("/4 turn) additional turn, replace the bolt 


Removing: remove the bolt -B- first and then the bolts -A-. 
Installing: first tigaten the bolt -A- and then bolt -B-. 


fF + 
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2 Removal and Installation 


> “2.1 Engine, Removing”, page 7 


> “2.2 Engine, Securing on Assembly Stand”, page 12 
> “2.3 Engine, Installing”, page 14 


2.1 Engine, Removing 

Special tools and workshop equipment required 
Torque Wrench 1331 5-50Nm - VAG1331- 
Torque Wrench 1332 40-200Nm - VAG1332- 
Engine and Gearbox Jack - VAS6931- 

Hose Clip Pliers 

Step Ladder - VAS5085- 

Engine Holder Bracket - T03000- 

Cable Tie 

Foam Mat 

Tensioning Strap - T10038- 

Procedure 


eee 


@ To perform work sequenée, the ground cable must be discon- 
nected from battery. Check whether a coded radio is installed. 
lf so, obtain anti-theft coding beforehand. 


5 A A A A a a a ad 


@ The engine is removed downward together with the transmis- 
sion. 


@ All cable ties which are opened of:cut open when removing 
engine, must be replaced in the same position when installing fy 
engine. 


k 


@ Seal off the disconnected fuel and ventilation tines to prevent 
dirt from getting into the system. 


@ Leave the key in the ignition lock to prevent the steering wheel 
from locking. 


@ /fengine oil must be drained because of work performed on 
the removed engine, it should be performed with the engine 
installed. If engine hangs on the Engine And Transmission 
Holder - Engine Lateral Bracket - T03007- , the engine is not 
in installation position and less engine oil flows out. 


rN Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


@ Route lines of all types (for example for fuel, hydraulic, 


EVAP canister system, coolant and refrigerant, brake flu- 
id, vacuum) and electrical wiring so that the original path 
is followed. 


@ To prevent damage to the lines, make sure there is suffi- 
cient clearance to all moving or hot componenis. 
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— Check the DTC memories for all the control modules using the 
Vehicle Diagnostic Tester . 


— Remove the engine cover with air filter. Refer to 
> “4.1 Engine Cover with Air Filter’, page 216 . 


— Remove the battery. Refer to = Electrical Equipment; Rep. 
Gr. 27 ; Battery; Removing and Installing; Vehicles with Gas- 
oline Engine . 


— Remove the E-box cover inside the engine compartment 
-arrows-. 


Vehicles with an automatic transmission 


— Unclip the transmission control module -3- from the bracket 
-7- and remove it upward. 


— Disconnect the connector -2- from the transmission control 
module. 


Continuation for all vehicles 
— Remove the bolts -1- and -6-. 


— Move the bracket -7- with the power steering Hui reservoir to 
the side. 


The hoses remain connected. 


— Remove the wire -2- and free up. 


— Disconnect the connector -4- from the engine control module 
and free up the engine wiring harness?Refer to 
> “4.5 Engine Control Module, through 10/2008”, page 223. 


— Remove the battery tray. 


— Disconnect the connector -4-, opensthe locking mechanism 
and lay the engine wiring harness -3- on the engine. 


— Disconnect the ground cable -1- and the starter connections 
-2- and -5-. 


Vehicles with an automatic transmission 
— Disconnect the connector -6- from the-multifunction switch. 


— Remove the selector lever cable from the transmission. Refer 
to = Automatic Transmission; Rep. Gr. af Selector Mech- 
anism . 


Vehicles with a manual transmission 


- Remove shift mechanism from transmission. Refér to = Man- 
ual Transmission; Rep. Gr. 34 ; Gearshift Mechanism, Serv- 
icing . pal NN 
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— Remove the brace -1-. 


— Remove the clutch slave cylinder -arrows- and move it to the 
side. Do not open the line system. 


rN Caution 


Do not operate the clutch pedal anymore after slave cylinder 
has been removed. Slave cylinder may be damaged by doing 
this. 


— Disconnect connector for back-up light switch from transmis- 
sion. 


Continuation for all vehicles 
— Disconnect vacuum hose from brake booster. 


— Disconnect harness connector for Heated Oxygen Sensor - 
G39- on bulkhead free up wiring harness. 


— Open and close the cap on the expansion tank, to relieve the 
cooling system pressure. 


— Remove the right front wheel housing liner. Refer to > Body 
Exterior; Rep. Gr. 66 ; Wheel Housing Liner; Front Wheel 
Housing Liner, Removing and Installing . 


To facilitate removal and installation ofthe engine without having 
to open the refrigerant circuit: 


— Remove ribbed belt > “4.1 Ribbed-Belt”, page 43 . 


rN WARNING 


Refrigerant can cause serious personal injury. 
@ Do not open the A/C system refrigerant circuit. 


Z\ Caution 


| > 
Danger of causing damage to the refrigerant lines-and hoses. A 
@ Do not bend, twist or stretch the refrigerant lines and’ho- aa, 


ses. 


— Remove A/C compressor from bracket for accessories. Refer 
to = Heating, Ventilation and Air Conditioning; Rep. Gr. 87 ; 
Compressor Bracket . 


— Secure the A/C compressor to the bumper cover using a Ten- 
sioning Strap - T10038- and a suitable mat -A-. Slide Ten- 
sioning Strap - T10038- as far as possible on to mounting bolt 
-arrow-. 


— Remove the clamps for the power steering pressure line from 
the transmission. Refer to > Suspension, Wheels, Steering; 
Rep. Gr. 48 ; Overview - Hydraulic Lines, 4-Cylinder Gasoline 
Engine . 
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ret AGA 


— Remove the nuts -1- and the power steering pump line. 
— lf the vehicle has an engine preheater’ remove the cable -2-. 


— Remove the power steering pump from the auxiliary compo- 
nent bracket. Refer to = Suspension, Wheels, Steering; Rep. 
Gr. 48 ; Power Steering Pump, 5-Cylinder Gasoline; Power 
Steering Pump, 5-Cylinder Gasoline, Removing and Instal- 
ling . & 

* The power steering lines remain connected to the power steer- 
ing pump. = 


OTIN Wp 


C 
o 
for 
VU 


om manifold and tie up firmly 


to the side o. 
> “4.1 Front Exhaust Pipe with Catalytic Converter, Removing 


and Installing”, page 246 . 


wey, 
"9 De 
1Da)>- 
a Note 81014 


Flex joint in front exhaust pipe must not be bent more than 10 °, 
otherwise it may be damaged. 


— Remove the right driveshaft and remove the left driveshaft 
from the transmission. Refer to = Suspension, Wheels, Steer- 
ing; Rep. Gr. 40 ; Driveshaft, Removing and Installing . 


— Remove the subframe and steering gear. Refer to => Suspen- 
sion, Wheels, Steering; Rep. Gr. 40 ; Overview - Subframe; 
Subframe and Steering Gear, Removing and Installing . 


A WARNING 


Fuel system is under pressure! 
@ Always wear protective eyewear and protective clothing to 


prevent injuries and fuel from coming in contact with your 
Skin. 


@ Wrap a cloth around the wiring connections before loos- 
ening hose connections. Then release pressure by care- 
fully pulling off the line. 
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— Disconnect the fuel supply line -2-. Push the locking ring up- Sip 


WP 


ward and into the housing. 
— Disconnect the bleed line -1-. Press the locking ring. 


— Seal the lines so that the fuel system is not contaminated by 
dirt etc. 


— Remove the bolt -2- and move the windshield washer reservoir 
-1- toward the front. 


— Remove the connector -3-. 


— Remove the bolts -5- and place the coolant expansion tank 
-4- on top of the engine with the hoses connected. 


Engine Code CCCA 
— Remove the ventilation hose from the EVAP canister. 
— Remove the EVAP canister. 


pa NU PTT TTY oi 
sf \ Ly ) ae | 
Continuation for all vehicles a | m10-0045 | | 


— Remove the coolant hoses from the heat exchanger 
-arrows-. 
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yo? 
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— Open the spring clamps -arrows- and remove the coolant ho- 
ses from the radiator. 
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— Install the Engine Holder Bracket - T03000- as follows: 


@ Remove the pins -T03000/1- from the Engine Holder Bracket 
- T03000- . 


@ Attach the Engine Holder Bracket - T03000- to cylinder block 
with pin -3- and tighten bolts -1- and -2- hand-tight. 


@ Then install in the engine holder bracket pins -T03000/1- and 
tighten to 20 Nm. 


@ Then tighten bolts -1- and -2- to 25 Nm. 


— Place Engine/Transmission Jack - VAG1383 A- on Engine 
Holder Bracket - TO3000- and lift engine/transmission assem- 
bly slightly. 


rN WARNING 


Use a step ladder such as Step Ladder -\VAS5085- to remove 
the bolts for the engine/transmission,mnount. 


= 


—~'| -~— T03000/1 


— Remove engine mount from above. To do this, remove the 
bolts -1-, -2- and -3-. 


[a] Note 


The rear bolt -2- is accessible through a hole in the wheel housing. 


— Remove the transmission mount from the transmission holder 
-arrows-. 


[a] Note 


@ Check that all hoses and-lines between engine/transmission 


assembly and body have been disconnected. ai 


@ A-second technician is needed to,lower the engine/trans. is 
sion assembly. 


¢ The engine/transmission assembly must béguided with care \\\“ 7 [ 
to prevent damage while lowering. HT \ \ fy 


— Carefully lower the engine/transmission assembly. When do- 
ing this, rotate or push the engine/transmission assembly. 


2.2 Engine, Securing on Assembly Stand 
Special tools and workshop equipment required 

@ Lifting Tackle - 3033- 

@ Shop Crane - VAS6100- 

@ Engine And Transmission Holder - VAS6095- 

4 


Engine And Transmission Holder - Engine Lateral Bracket - 
T03001- 


@ Transport Arm - T03002- 
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For performing work, secure engine using Engine And Transmis- 


sion Holder - Engine Lateral Bracket - T03001- to Engine and 
Gearbox Bracket VAS6095A - VAS6095A- . 


— Remove the transmission. Refer to > Rep. Gr. 34 ; Trans- 
mission, Removing and Installing or > Rep. Gr. 37 ; Trans- 
mission, Removing and Installing . 


— Pull off clamp -1- for the wiring harness, remove the bolts -3- 
and the cover plate -2-. 


— Disconnect the connectors -1- and -2- and remove the bracket 
-3- -arrows-. 


— Install the Transport Arm - T03002- , as illustrated. 


Pin -1- engages in cylinder block. Tighten knurled bolt -2- 
hand-tight. 


\ M10-0038 
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— Install the Engine And Transmission Holder - Engine Lateral 
Bracket - T03001- . 


Tighten bolts -1- and -3- to 40 Nm, bolt -2- to 25 Nm. 


a) Note 


Bolts are designed so that they cannot be /ost. 


@ When removing, the Engine And Transmission Holder - En- 
gine Lateral Bracket - TO3001- must be held-at fensioa,in 
direction of removal, otherwise the bolt'=1- cannot be removed 


-0037 


— Engage the Lifting Tackle - 3033- as shown and lift out of the 
engine using Shop Crane - VAS6100- from Engine/Gearbox 
Jack - VAG1383 A=: 


— Secure the engine to Engine and Transmission Holder - 
VAS6095- 


2.3 Engine, Installing 


Subframe mount. Refer to 
=> “1 Descriptioncand Operation”, page 6 . 


Install in reverse order of removal. Note the following: 


rN Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance i Ss. 


@ Route lines of all types (for example for fuel, hydr. 


EVAP canister system, coolant andrefrigerant, brake flu- 
id, vacuum) and electrical wiring so that the original path 
/s followed. 


@ To prevent damage to the lines, make sure there is suffi- 
cient clearance to all moving or hot components. 


Vehicles with a manual transmission 


— Lightly coat the splines on the driveshaft with Lubricating 
Grease - G 000 100-. 


— Install the clutch and clutch mechanism. Refer to > Manual 
Transmission ; Rep. Gr. 30 ; Clutch Mechanism, Servicing . 


Continuation for all vehicles 


— Tighten the engine mount to the engine. Align the engine/ 
transmission sub-assembly and then tighten the bolts on the 
subframe mount. 
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a) Note 


Subframe mount tightening specifi fications. Refer to 
>_“1 Description andé Operation”, page 6. 


Electrical connections and wiring routing. Refer to > Electrical 
Equipment; Rep.-Gr. 97. 


Install the subframe. Refer to > Suspension, Wheels, Steer- 
ing; Rep. Gr. 40%; Overview - Subframe, Stabilizer Bar and 
Control Arm; Subframe, Removing and Installing . 


Install the front exhaust pipe. Refer to 
> “4.1 Front Exhaust Pipe with Catalytic Converter, Removing 
and Installing”, page 246 . 


Install the right drive axle and insert left drive axle or connect 
to flange. Refer to = Suspension, Wheels, Steering; Rep. Gr. 
40 ; Servicing drive axle; removing and installing drive axles . 


Install the A/C compressor. Refer to => Heating, Ventilation 
and Air Conditioning; Rep. Gr. 87 ; A/C Compressor Bracket . 


Install the ribbed belt. Refer,to 


> “4.1 Ribbed Belt”, page 43% fF 


Install the noise insulation. Refer to, Body Exterior; Rep. 
50 ; Noise Insulation . am 


Vehicles with a manual transmission 


Attach the gearshift mechanism and, if necessary, adjust. Re- 
fer to => Manual Transmission; Rep. Gr. 34 ; Gearshift 
Mechanism, Servicing . 


Install the clutch slave cylinder for the hydraulic clutch. Refer 
to = Rep. Gr. 30 ; Overview - Clutch Mechanism, Servicing; 
Hydraulic System . 


Vehicles with an automatic transmission 


Install the selector lever cable and adjust if necessary. Refer 
to = Automatic Transmission; Rep. Gr. 37 ; Selector Mech- 
anism . 


Continuation for all vehicles 


Install the engine control module. Refer to 
> “4.5 Engine Control Module, through 10/2008”, page 223 . 


Install the battery. Refer to = Electrical Equipment; Rep. Gr. 
27 ; Battery, Removing and Installing; Vehicles with Gasoline 
Engine . 


Bleed the fuel system. Refer to 
=> “4.6 Fuel System, Bleeding”, page 184 . 


Fill the coolant. Refer to 
> “4.1 Coolant, Draining and Filling”, page 123 . 


Adapt the engine control module. Use the Vehicle Diagnostic 
Tester “Guided Functions”. 


Perform the vehicle system test: Vehicle Diagnostic Tester 
“Guided Fault Finding’. 


Complete “Guided Fault Finding”. 


Follow all safety precautions during the road test. 


Perform a road test. 
Perform the vehicle system test again and correct any faults. 
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Tightening Specifications 


Bolted connections Tightening Specification 
Bolts and Nuts 


3 
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3 Special Tools 


Special tools and workshop 


equipment required V.A.G 1331 V.A.G 1332 


ae al —— 


V.A.G1383A Coupe VAS 5024 A 


| > “<a 


JH ’ 


VAS 5085 


a 
a W10-10027 | 


Torque Wrench 1331 5-50Nm - VAG1331= 

Torque Wrench 1332 40-200Nm - VAG1332- | 
Engine and Gearbox Jack - VAS6931- a 
Hose Clip Pliers - VAS5024A- 

Step Ladder - VAS5085- 

Engine Holder Bracket - T03000- 


5 i A A A a 
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“¥ 


VAS 6100 —— 


VAS 6095 y. T03001 


! 


W10-10028 


Lifting Tackle - 3033- 
Shop Crane - VAS6100- 
Engine And Transmission Holder - VAS6095- 


Engine And Transmission Holder - Engine Lateral Bracket - 
T03001- 


@ Transport Arm - T03002- 


“ft © @ 


@ Tensioning Strap - T10038- 
T10038 
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13-— Crankshaft, Cylinder Block 


1 General Information 


> “1.1 Engine, Disassembling and Assembling”, page 19 


1.1 Engine, Disassembling and Assembling 


[E) Not 


@ /flarge quantities of metal particles or abraded material are 
detected during engine repairs, it may mean the crankshaft or 
rod bearings are damaged. To prevent further damage, per- 
form the following steps after the repair: 


Clean the oil channels caretully. 
Replace the oifspray jets. 
Replace the ail cooler. 


et ¢ ¢ 


Replace the oil filter. 


KDE 
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2 Description and Operation 


> “2.1 Overview - Engine Attachments”, page 20 


> “2.2 Overview - Chain Drive”, page 28 


=> “2.3 Overview - Sealing Flanges and Flywheel/Drive Plate”, 
page 32 


> “2.4 Overview - Crankshaft”, page 34 


> “2.5 Overview - Piston and Connecting Rod”, page 35 


2.1 Overview - Engine Attachments 


BGP, BGQ and BTK 
> “2.1.1 Overview - Ribbed Belt”, page 20 


CBTA, CBUA and CCCA 
> “2.1.2 Overview - Ribbed Belt”, page 23 


> “2.1.3 Overview - Rear Engine”, page 25 
> “2.1.4 Overview - Engine Front/Side”, page 27 
2.1.1 Overview - Ribbed Belt 


1 - Bolt 
Oh 25Nm 


2 - Bolt 
O 25Nm 


3 - Generator 


LY Removing and instal- 
ling. Refer to > Electri- 
cal Equipment; Rep. Gr. 
27 ; Generator 2.5L Fuel 
Injection Engine . 


() Moving the threaded 
bushings on the gener- 
ator slightly to the rear 
will make it easier to in- 
stall the generator. 

4 - Bolt 


QO 25Nm 
5 - Bracket with lower relay pul- 
ley 


QO) For the A/C compressor 
ribbed belt 


LY Do not remove the idler 
roller. 

6 - Bolt 

QO 25Nm 


7 - A/C Compressor 


LY Removing and instal- 
ling. Refer to > Heating, 
Ventilation and Air Con- 
ditioning; Rep. Gr. 87. 


8 - Bolt S” [ M13-0186 
OY 25Nm 
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9- 


10 


11 


12 


13 


14 


15 


16 


17 


Coolant Pump 
QO In cylinder block 
LY Removing and installing. Refer to > “4.2 Coolant Pump”, page 126. 


- Ribbed Belt for Generator and Coolant Pump 
) Ribbed belt routing. Refer to > Fig. ““Ribbed belt routing” , page 22 
) Before removing, mark direction of rotation using chalk or felt-tip marker 


Caution 


When installing the rib- 
bed belt, make sure it is 


routed in, the right direc- 
tion and that it is seated 
correctly on the belt pul- 
leys and the tensioner. 


LY Check for wear 

OY Do not kink 

LU Removing and installing. Refer to = “4.1 RibbgekBelt’, page 43 . 

- Ribbed Belt for A/C Compressor r 

QO Ribbed belt routing. Referto = Fig. “Ribbed betProuting©page 22 

) Before removing, mark direction of rotation using chalk or felt-tip marker 


rN Caution 


When installing the rib- 
bed belt, make sure it is 


routed in the right direc- 
tion and that it is seated 
correctly on the belt pul- 
leys and the tensioner. 


() Check for wear 
OY Do not kink 
LY Removing and installing. Refer to > “4.1 Ribbed Belt”, page 43 . 


- Belt Pulley/Vibration Damper 
OY to remove and install, secure the crankshaft > “3.2 Crankshaft, Locking”, page 38 


QO 
1 Use strength category 10.9 only 
OY Quantity: 5 

OY Replace 

- Bushing 

O) Quantity: 2 

- A/C Compressor Ribbed Belt Tensioner 

QO 35Nm 

OY Do not remove the tensioning roller. 

- Generator and Coolant Pump Ribbed Belt Tensioner 
QO 35Nm 

O) Do not remove the tensioning roller. 

- Bolt 

QO 25Nm 
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18 - Bolt 
O &8Nm 


19 - Bracket with Upper Idler Roller 

Q) For the ribbed belt for generator and coolant pump 
QO) Do not remove the idler roller. 

20 - Bolt 

O 40 Nm + 90° (1/4 turn) additional turn 

OY Replace 


21 - Engine Mount 


22 - Bushing 
OY Quantity: 2 


23 - Sub-Assembly Bracket 


Ribbed belt routing 

1- Upper Idler Roller 

2- Belt pulley - generator 

3- Lower Idler Roller 

4- Ribbed belt for generator and coolant pump 
5- Belt pulley - air conditioning compressor 

6- Ribbed belt for A/C compressor. 

7- Belt pulley - crankshaft 

8- Tension roller for A/C compressor ribbed belt 
9-  Tensioning roller for generatorand coolant pump ribbed belt 
10- Belt pulley - coolant pump 


[ M13-0193 | 
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2.1.2 Overview - Ribbed Belt 


1 - Bolt 
QO 25Nm 


2 - Bolt 
QO 25Nm 


3 - Generator 


LY Removing and instal- 
ling. Refer to > Electri- 
cal Equipment; Rep. Gr. 
27 ; Generator 2.5L Fuel 
Injection Engine . 

() Moving the threaded 

bushings on the gener- 

ator slightly to the rear 
will make it easier to in- 
stall the generator. 


4 - Bolt 

QO 25Nm 
5 - Bracket with Lower Relay 
Pulley 


QO) For the A/C.compressor 
ribbed belt 


LY Do not remove the idler 
roller. 


6 - Balt 
Ly 25 Nm 


75 A/C Compressor ii) 
a | 


O Removing and instal- H 


ling. Refer to > Heating, , 0 Ne 
Ventilation and Air Con- 
ditioning; Rep. Gr. 87. 
8 - Bolt 
O 25Nm 


9 - Coolant Pump 
O In cylinder block 
OY Removing and installing. Refer to > “4.2 Coolant Pump”, page 126. 


10>- Ribbed Belt for Generator and Coolant Pump 
O Ribbed belt routing. Refer to = Fig. ““Ribbed belt routing” , page 25 
O) “Before removing, mark direction of rotation using chalk or felt-tip marker 


AV Caution iy 
When installing the rib- re 
bed belt, make°sure it is = 


routed in the right diréc- 
tion and that it is seated 
correctly on the belt pul- 
leys and the tensioner. 


CY Check for wear 
OY Do not kink 
LY Removing and installing. Refer to > “4.1 Ribbed Belt”, page 43 . 
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11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 
22 


23 


- Ribbed Belt for A/C Compressor 
) Ribbed belt routing. Refer to > Fig. ““Ribbed belt routing” , page 25 


) Before removing, mark direction of rotation using chalk or felt-tip marker 


A Caution 


When installing the rib- 
bed belt, make sure it is 


routed in the right direc- 
tion and that it is seated 
correctly on the belt pul- 
leys and the tensioner. 


C) Check for wear 
OY Do not kink 
LY Remeving and installing. Refer to > “4.1 Ribbed Belt”, page 43% 


- Belt-Pulley/Vibration Damper 
C1 There are different versions 
QO) “To remove and install, secure the crankshaft. Refer to > “3.2 Crankshaft, Locking”, page 38 


QO 
( Use strength category 10.9 only 
O Quantity: 5 

Replace 

~Bushing 

Lis Quantity: 2 

- A(C Compressor Ribbed Belt Tensioner 
O 35Nm 

O) Dosnot remove the tensioning roller. 


- Generator and coolant pump ribbed belt tensioner 


QO 35Nm a 
OY Do not remove the tensioning roller. a 
- Bolt — 
QO 25Nm 

- Bolt 

QO 8Nm 


- Bracket with Upper Idler Roller 

) For the ribbed belt for generator and coolant pump 
QO Do not remove the idler roller. 

- Bolt 

QO 40 Nm + 90° (1/4 turn) additional turn 


OY Replace 
- Engine Mount 


- Bushing 
Q) Quantity: 2 


- Sub-assembly bracket 
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Ribbed belt routing 

1- Upper Idler Roller 

2- Belt pulley - generator 

3- Lower Idler Roller 

4- Ribbed belt for generator and coolant pump 
5- Belt pulley - air canditioning compressor 

6- Ribbed belt forA/C compressor 

7- Belt pulley ~Crankshaft 

8- Tension roller for A/C compressor ribbed belt 


9-  Tensionifg roller for generator and coolant pump ribbed belt 


10- Belt pulley - coolant pump 


21.5 Overview - Rear Engine 


1 - Cylinder Block 

2 - Sealing Plug 

O 30Nm 

QO With rolled up‘seal 


OY Bore in cylinder block for 
securing crankshaftwith 
Crankshaft Locking Pin 
- T40069- . 

3 - Knock Sensor 1 - G61- 


QO Pay attention to the in- 
stalled position: the ca- 
ble connection faces 
downward 


4 - Bolt 
Oh 20Nm 


OY Tightening specifica- 
tions affects function of 
Knock Sensor (KS). 


5 - Bolt 
QO 10Nm 
6 - Cover Plate 
7 - Bayonet Connection 
8 - Cable Clamp 
L) Clamped on cover plate 


9 - Knock Sensor 2 - G66- 


OY Pay attention to the in- 
stalled position: the ca- 
ble connect faces out- 
ward 45° to the right 


10 - Wiring Bracket | M13-0196 


QO) Bolted to secondary air 
injection solenoid valve 
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11 - Connector 
() Green for Knock Sensor 1 - G61; 
) Installed position. Refer to 
> Fig. ““Installation position of harness connectors for knock sensors”*¢page 26 
OY Contacts gold plated 
12 - Connector 
QO) Gray for Knock Sensor 2 - G66- 


) Installed position. Refer to 
=> Fig. ““Instaffation position of harness connectors for knock sensors 


OY Contacts gold plated 


_ page 26 


Installation position of harness connectors for knock sensors 
1- Green for Knock Sensor 1 - G61- 
2- Gray for Knock Sensor 2 - G66- 
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2.1.4 Overview - Engine Front/Side 


1 - Cylinder Block 


2 - Seal 
QO) Replace 
3 - Brake Booster Vacuum 
Pump 
QO) Do not open 


LY Removing and instal- 
ling. Refer to 
=> “4.2 Brake Booster 
Vacuum Pump”, 
page 44. 


4 - Mount 


5 - Bolt 
QO} 10 Nm 


6 - Oil Filter Bracket with At-_ 
tachments 


Q) Overview. Referto 
=> “2.2 Overview - Oil Fil- 
ter Bracketwith Attach- 
ments”, page 94 . 


7 - Bolt 
Q 25Nm 
8 - Bolt 

Q 10.Nm 
9 - Bolt - 

Q 10Nm 


10 - Thermostat Housing 


OY With thermostat and 
co6élant pipe 


11 - Bolt © 
QO 10Nm 


12 - Intake Manifold Support 
Q Only for éngines with the secondary air injection system 


13 - Bolt 


Q 25Nm ) 
14 - Bolt Zo, 


QO 10Nm 


15 - Bolt 
Oh 25Nm 


16 - Sub-Assembly Bracket 

17 - Bolt 

O 40 Nm + 90° (1/4 turn) additional turn 
OY Replace 


| M13-0195 


18 - Engine Mount 


19 - Guide Tube 
QO) For the oil dipstick 
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20 - Transport Strap 
O) Not needed for service. 


21 - Bolt 

Oh 25Nm 

22 - Bolt 

QO 10Nm 

23 - Coolant Pump 

1 With integrated silicone sealing ring for the cylinder block seal 

LY Removing and installing. Refer to > “4.2 Coolant Pump”, page 126 . 


2.2 Overview - Chain Drive 
> “2.2.1 Chain Drive Assembly”, page 28 


> “2.2.2 Overview - Chain Drive”, page 29 


> “2.2.3 Overview - Timing chain”, page 30 
> “2.2.4 Overview - Power Take-Off Drive Chain”, page 31 
2.2.1 Chain Drive Assembly 


| - Overview 
> “2.2.2 Overview - Chain 


Drive”, page 29 
Il - Timing chain 
=> “2.2.3 Overview - Timing 
chain”, page 30 


Ill - Drive chain for timing 
mechanism 

> “2.2.4 Overview - Power 
Take-Off Drive Chain”, 


page 31 


M13-0217 
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2.2.2 Overview - Chain Drive 


1 - Chain Sprocket for Exhaust 
Camshaft 


2 - Chain Tensioner for Timing 
Chain 


Q) At top with sliding insert 
3 - Timing Chain 
4 - Tensioning Rail 


) For timing chain ten- 
sioner 


OY Secured on cylinder 
block 


5 - Chain Tensioner for Drive 
Chain 


QO With tensioning track 


6 - Chain Sprocket of Crank- 
shaft 


(1 Component of crank- 
shaft 


7 - Guide Rail for Drive Chain 


() Secured on upper sec- 
tion of oil pan 


8 - Chain Sprocket of Oil Pump 
(9 Removing and installing 


@ Engine codes BGP, BGQ 
and BTK. Refer to 
> “4.4 Oil Pump”, 
age 103. 


@ Engine codes CBTA, 
CBUA and CCCA. Refer to 
=> “4.5 Oil Pump”, 
page 106 . 


9 - Guide Rail for Drive Chain 


10 - Power Take-Off Drive Chain 
QO) From MY 2008 the roller chain has been changed to a toothed chain. 


11 - Double Chain Sprocket (Drive Wheel) 
12 - Glide Track for Timing Chain 


13 - Cam Shaft Adjuster for Intake Camshaft 
Q) With chain sprocket 


M13-0194 
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2.2.3 Overview - Timing chain 


1 - Cam Shaft Adjuster for In- 
take Camshaft 


OY With chain sprocket 
QO) Do not disassemble 


2 - Chain Sprocket for Exhaust 
Camshaft 


O) Notpressed on the cam- 
shaft 


LY When removing, press 
off lightly if necessary 

3 - Cylinder Head 

4 - Tensioning Rail 


) For timing chain ten- 
sioner 


OY Secured on cylinder 
block 


OY Oil pin before installing 
5 - Double Chain Sprocket 
(Drive Wheel) 


Q) Securing 
> “2.2.4 Overview - 
Power Take-Off Drive 


Chain”, page 31 
6 - Timing Chain 
CY Removing: 


— Work procedure as for 
“Adjust valve timing’. 
Refer to 


=> “3.2 Valve Timing, Ad- 
justing”, page 64. 


— Vacuum pump, remov- | M15-0187 


ing 
> “4.2 Brake Booster Vacuum Pump”, page 44 . 


— Mark the direction of travel. 
Q) Note when installing: 


— Install in original direction of rotation. 


— Chain must lie correctly in tensioning and glide tracks. 


— Adjust the valve timing. Refer to > “3.2 Valve Timing, Adjusting”, page 64 . 
7 - Strainer 
OY Replace 
8 - Bolt 
QO 10Nm 
9 - Chain Tensioner 
OY Secure with Locking Pins - T03006- 


10 - Seal 
OY Replace 
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11 - Guide Rail 

OY Oil pin before installing 

12 - Bolt 

O 60 Nm + 90° (1/4 turn) additional turn 
OY Replace 

13 - Bolt 

1 60 Nm + 90° (1/4 turn) additional turn 
OY Replace 


2.2.4 Overview - Power Take-Off Drive Chain 


1 - Cylinder Block 


2 - Guide Rail 


OY Secured on upper sec- 
tion of oil pan 


OY Oil pin before installing 


3 - Chain Tensioner 


() Secure with Locking Pin 
- T10115- 


4 - Bolt 
QO 10 Nm 


5 - Chain Sprocket of Oil Pump 
LY Removing and installing 


@ Engine codes BGP, BGQ 
and BTK. Refer to 
> “4.4 Oil Pump”, 


page 103 . 
@ Engine codes CBTA, 


CBUA and CCCA. Refer to 
> “4.5 Oil Pump”, 


page 106 . 


6 - Power Take-Off Drive 
Chain 


CY) From MY 2008 the roller 
chain has been 
changed to a toothed 
chain. 


QC) Removing: 


— Remove engine. 


— Remove control hous- 
ing cover. : [ M15-0188 


— Remove timing chain. 


— Remove chain tensioner -item 3- = Item 3 (page 31). 


— Mark the direction of travel. 
Q) Note when installing: 


— Install in original direction of rotation. 


— Chain must lie correctly in tensioning and glide tracks. 
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— Adjust the valve timing. Refer to > “3.2 Valve Timing, Adjusting”, page 64 . 


7 - Bolt 

O 20 Nm + 90° (1/4) additional turn 

OY Replace 

8 - Guide Rail 

OY Oil pin before installing 

9 - Bolt 

QO 10Nm 

10 - Axial bearing disc 

1 Engages in groove of-double chain sprocket (drive wheel) -item 12- > Item 12 (page 32) . 
11 - Bolt 

O 60 Nm + 90° (1/4 turn) additional turn 

OY Replace 

12 - Double Chain Sprocket (Drive Wheel) 

QO) Oil the journal before installing 

OY Oil groove for axial-bearing disc -item 10- = Item 10 (page 32) 
13 - Journal For Double Chain Sprocket (Drive Wheel) 

14 - Tensioning Track Pin 

O 40Nm 

) For timing chain tensioner 


2.3 Overview - Sealing Flanges and Fly- 3) 
wheel/Drive Plate ra 


[a] Note 


Servicing the clutch 
. Refer to > Manual Transmission, Rep. Gr. 30 ; Clutch, Servic- 


ing . 
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1 - Belt Pulley/Vibration Damp- 
er 


Q) There are different ver- 
sions 
2 - Bolts 
O) 50 Nm + 90° (1/4 turn) 
additional turn 
Quantity: 5 
Replace 
1 Use strength category 
10.9 only 
3 - Bolt 
QO 10Nm 
4 - Sealing Flange on Belt Pul- 
ley Side 
) With integrated sealing 
ring 
LY Removing and instal- 
ling. Refer to 


=> “4.3 Crankshaft Seal- 
ing Flange, Belt Pulley 


Side”, page 46. 
5 - Cylinder Block 
6 - Bolt 


1 60 Nm + 90° (1/4 turn) 
additional turn 
OY Replace 


O) 
O) 


7 - Drive Plate/Flywheel 


# To remove, secure crank- AS 
shaft using the Crankshaft f | Mf3-0187 
Locking Pin - T40069- . 

@ Flywheel must not be pried out or timing housing cover will be damaged 

OY Drive Plate, Removing and Installing. Refer to > “4.6 Drive Plate”, page 53 . 

8 - Sensor Wheel 

L) For Engine Speed Sensor - G28- 

OY With position holder 

9 - Seal -Transmission Side- 

LY Removing and installing. Refer to > “4.5 Sealing Ring on Transmission Side”, page 52 . 


10 - Control Housing Cover 

LY Removing and installing. Refer to > “4.4 Control Housing Cover”, page 49 . 
11 - O-Ring 

OY Replace 

12 - Bolt 

O 25Nm 

13 - Alignment Sleeves 

14 - Bolt 


Q 5Nm ra 
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15 - Engine Speed Sensor - G28- 


16 - Seal 
QO) Replace 


2.4 Overview - Crankshaft 


[a] Note 


Engine is to be secured 
to the Engine And Transmission Holder - Engine Lateral Bracket 
- T03001- for performing assembly work. 


1 - Bolt 


O 40 Nm + 90° (1/4 turn) 
additional turn 

OY Tighten to 40 Nm to 
measure the radial play 
in the crankshaft. Do not 
tighten any further. 


OY Replace 
QO) Fully threaded 


2 - Bearing Cap 

OY Bearing cap 1: belt pul- 
ley side 

L) Retaining tabs of bear- 
ing shells and cylinder 
block/bearing caps 
must lie above one an- 
other 


3 - Bearing Shell for Bearing 

Cap 

) Without lubricating 
groove 


OY Do not interchange 
used bearing shells 
(mark) 

4 - Crankshaft 

Q) Axial play new: 0.07 to 
0.21 mm 
Wear limit: 0.30 mm 


() Measure the radial 
clearance with a Plasti- 
gage®. 


\ W } | { ——) \ 
New: 0.023 to 0.043 mm “0 y ! / . | M13-0188 
wear limit: 0.07 mm 


OY Do not turn crankshaft when measuring radial play 

QO) Crankshaft Dimensions. Refer to > “3.1 Crankshaft Dimensions”, page 38 . 
L) Secure the crankshaft. Refer to > “3.2 Crankshaft, Locking”, page 38 

5 - Thrust Washers 

OY For bearing 3 

OY Side lubricating grooves face outward 
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6 - Bearing Shell for Cylinder Block 
OY With lubricating groove 


OY Classification for replacement part ordering. Refer to 
> Fig. “Identification of the upper crankshaft bearing shells 


) Do not interchange used bearing shells (mark) 
7 - Cylinder Block 


966 aqe 35 


Identification of the upper crankshaft bearing shells 


From the factory, the upper bearing shells are allocated to the 
cylinder block with the correct thickness. Colored spots serve to 
identify dhe bearing thicknesses. 


The letters marked on the lower sealing surface of the cylinder 
block-identify which bearing thickness must be installed in which 
location. 


G =yellow 
B =Blue a 2 
W.- white ) [_M13-0197 


a Note 


@ The -arrow- points in the direction of travel. 


@ /fthe color markings are not legible, use the blue bearing shell. 


@ The lower crankshatt bearing shells are always shipped as 
replacement part with “yellow” color marking. 


fy 
2.5 Overview - Piston and Ggnnecting Rod 


Piston and Connecting Rod 
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1 - Connecting Rod Bolt 

O 30 Nm+ 90° (1/4 addi- 

tional turn) 


OY Replace 


L) Lubricate threads and 
contact surface 


QO) Tighten to 30 Nm for 
measuring radial clear- 
ance, but do not tighten 
further. 

2 - Relief Valve 

QO 27Nm 

L) Opening pressure: 1.3 
to 1.6 bar 

3 - Oil Spray Jet 

) For piston cooling 


4 - Connecting Rod Bearing 

Cap 

QO) Note the installation po- 
sition 

QO) Due to the separation 
procedure (cracking) of 
the connecting rod, the 
cap only fits in one posi- 
tion and only to the cor- 
responding connecting 
rod. 


QO) Mark which cylinder to 
which it belongs -B-. 


Installed position: mark- 
ings -A- face the pulley 
side 

5 - Bearing Shell 

OY Note the installation position. Refer to = Fig. ““Bearing shells installed position 

OY Do not interchange used bearing shells. 

O) New axial play: 0.10 to 0.35 mm 


{| M13-0200 


_ page 37. 


Wear limit: 0.4 mm 


() Measure radial clearance with Plastigage®: 
New; 0.02 to 0.06 mm 


Wear limit: 0.09 mm. 
Do not turn crankshaft when measuring radial play. 


6 - Connecting Rod 

QO) With cracked bearing cap 

New connecting rod, separating = “5.1 New Connecting Rod, Separating”, page 55 . 
Always replace as a set. 

Mark which cylinder to which it belongs -B-. 

O Installed position: markings -A- face the pulley side 


7 - Circlip 

8 - Piston Pin 

QO If difficult to move, heat piston to 60 °C (140 °F) 

() Remove and install using the Pilot Drift - VW222 A- 


Ovo 
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9 - Piston 

LY Checking. Refer to > Fig. ““Pistons, Checking” , page 41. 

OY Mark installed position and cylinder allocation 

OY Arrow on piston face points toward belt pulley side 

) Install with piston ring compressor 

OY Checking the cylinder bore. Refer to > Fig. ““Cylinder Bore, Checking” , page 42. 

) Piston and Cylinder Dimensions. Refer to = “3.4 Piston and Cylinder Dimensions”, page 42 . 
10 - Piston Rings 

O) Offset gaps by 120° 

) Use piston ring pliers for removing and installing 

1 Markings face toward piston crown 

O) Checking the ring gap. Refer to > Fig. ““Checking the piston ring gap” , page 41 . 

() Checking the piston ring groove clearance. Refer to 


=> Fig. ““Piston Ring Groove Clearance, Checking” , page 41 . 


Bearing shells installed position 
Bearing shell -1- with oil bore -arrow- for connecting rod. 
Bearing shell -2- without oil bore for connecting rod cover. 


— Place the bearing shells centrally into the connecting rod and 
connecting rod cap. 


Dimension -a- must be the same at left and right. 


N13-0674 
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3 Diagnosis and Testing 
=> “3.1 Crankshaft Dimensions”, page 38 
> “3.2 Crankshaft, Locking”, page 38 


=> “3.3 Piston, Pistons Rings and Cylinder Bore, Checking”, page 
41 


> "3.4 Piston and Cylinder Dimensions”, page 42 


3.1 Crankshaft Dimensions 


(Dimensions in mm) 


Honing dimen- | Crankshaft bearing | Connecting rod bear- 
sion pin diameter ing 

| _pindiameter _| diamistar 
[Standard di- | di- 58.00  -0.022 | -0.022 47.80 -0.022 
mension -0.042 -0.042 


ist oversize 57.75 -0.022 47.55 -0.022 
-0.042 -0.042 


2nd oversize 57.50 -0.022 47.30 -0.022 
-0.042 -0.042 

Stage III 57.25 -0.022 47.05 -0.022 
-0.042 -0.042 

3.2 Crankshaft, Locking 

Special tools and workshop equipment required 

@ Torque Wrench 1331 5-50Nm - VAG1331; 

@ Crankshaft Adapter - T03003- 

@ Crankshaft Locking Pin - T40069- 


Securing the crankshaft for valve timing inspection/adjustment. 
Refer to > , page 39. 


Procedure 


— Remove the noise insulation. Refer to = Body Exterior; Rep. 
Gr. 50 ; Noise Insulation . 


— Remove the front section ofthe right front wheel housing liner. 
Refer to > Body Exterior; Rep. Gr. 66 ; Wheel Housing Liner . 


— Attach the Crankshaft Adapter - T03003- on to belt pulley 
bolts. 


The Crankshaft Adapter - T@3003- can only be inserted cor- 
rectly in one position. 


— Rotate the crankshaft in direction of engine rotation -arrow- far 
enough until arrow -A- on Crankshaft Adapter - T03003- points 
downward vertically, relative to the engine axis. 


This position corresponds approximately to TDC position of 
crankshaft at cylinder 5. 
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— Remove the sealing plug -1- from the back of the cylinder 
block. 


— Look through the threaded hole to see if the hole -2- in the 
crankshaft lines up with the threaded hole. 


Use a mirror to do so. 
— Rotate the crankshaft slightly if necessary. 


— Ifthe holes align, install the Crankshaft'Locking Pin - T40069- 
completely into threaded hole and tighten it to 10 Nm. 


M15-0176 


a Note 


With engine removed, TDC marking can also,be seen on belt 
pulley and sealing flange on belt pulley side. Notches -A- and 
-B- must align. 

— Check whether the crankshaft can be rotated. 


After assembly work: 


— Remove the Crankshaft Locking Pin - T40069- and install the 
sealing plug -1- on cylinder block in the rear. 


The rest of the installation follows the reverse of the removal pro- 
cedures. 


Tightening Specification: 


Sealing plug to cylinder block at rear 


Crankshaft, Locking to Check/Adjust Valve Timing 


— Remove the cylinder head cover. Refer to 
> “4.1 Cylinder Head Cover”, page 70 . 


— Perform the steps for “Securing crankshaft”. Refer to 
> “3.2 Crankshaft, Locking”, page 38 . 


T40069 


[ 15-0176 
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[a] Note 


/f threaded holes in camshatts -arrows- do not stand upward, 
crankshaft must be rotated one rotation (360°) in direction of en- 
gine rotation. 


In order to be able to precisely check and adjust valve timing, 
always note the following: 


@ Only turn crankshaft only in direction of engine rotation 
-arrow-. Do not rotate crankshaft back, not even slightly! 


@ Crankshaft must not be rotated out over the TDC marking. This 
means bore -2- in crankshaft must not stand above threaded 
opening. 


If crankshaft was rotated out over the TBC marking: 


— Then rotate the crankshaft again intoTDC position in the di- 
rection of engine rotation. 


When the crankshaft is positioned slightly in front of the TDC 
position (hole in crankshaft is 90 % visible), the Crankshaft 
Locking Pin - T40069- can be screwed in,:although slightly 
more difficult. 


M15-0176 
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3.3 Piston, Pistons Rings and Cylinder 
Bore, Checking 

Special tools and workshop equipment required 

@ Feeler Gauge 

Checking the piston ring gap 


— Insert the piston ring into the lower cylinder opening at a right 
angle from above approximately 15 mm from the cylinder 
edge. 


To do this use a piston without piston rings. 


Piston Ring Gap 
New Wear limit 


0.20t0040] 08 
Oil scraping ring mm | 0.25 to 0.50 ll 


Piston Ring Groové Clearance, Checking 


Special tools and:workshop equipment required 
@ Feeler Gauge 
— Clean the groove in the ring before checking. 


Piston Ring Ring to groove clearance 
New Wear Iijait 


0.06 to,0.09 
Oil scraping ring mm | 0.03 to 0.06 


Pistons, Checking 


Special tools and workshop equipment required 
@ External micrometer 75 to 100 mm 


— Take measurement approximately 10 mm from lower edge of 
piston skirt and offset 90° to piston axis. 


V1IS0016 
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Deviations from the specified size: maximum 0.04 mm 


Cylinder Bore, Checking 


Special tools and workshop equipment required 
@ Internal dial gauge 50 to 100 mm 


— Measure diagonally at three positions transversely -A- and 
longitudinally -B-. 


Deviation from nominal size: max. 0.08 mm. 


[a] Note 


Cylinder bore must not be measured if cylinder block is secured 
to engine stand with Engine And Transmission Holder - Engine 
Lateral Bracket - T03007- , or else results may be incorrect. 


Piston and\Gylinder Dimensions 


Honing dimen- Piston diameter | Cylinder bore di+ 
sion | _ameter__—i| 


Standard dimen- | ga.4659 | 82.51 
sion 


7) Measurement does not include graphite coating (thickness = 0.02 mm). The 
graphiteccoating wears off. 


3 


k 
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4 Removal and Installation 
> “4.1 Ribbed Belt”, page 43 
> “4.2 Brake Booster Vacuum Pump”, page 44 


=> “4.3 Crankshaft Sealing Flange, Belt Pulley Side”, page 46 


> “4.4 Control Housing Cover”, page 49 


> “4.5 Sealing Ring on Transmission Side”, page 52 
> “4.6 Drive Plate”, page 53 


4.1 Ribbed Belt 
> “4.1.1 Ribbed Belt”, page 43 
4.1.1 Ribbed Belt 


Special tools and workshop equipment required 
@ Locking Pin - T10060A- 
Ribbed belt, removing 


— Remove the noise insulation, Refer to = Body Exterior; Rep: 
Gr. 50 ; Noise Insulation: 


— Remove the front section of the right front wheel housing liner. 
Refer to > Body Exterior; Rep. Gr. 66 ; Wheel Housing Liner . 


Remove the A/C compressor ribbed belt 


rN Caution 


Risk of damage due to reversed running direction on a used 


ribbed bel. 


¢@ Before removing ribbed belt, marking running direction 
with chalk or felt-tio pen for reinstallation later. 


— Swivel tensioning element -1- as illustrated using a 15 mm 
open end-wrench -A- in direction of -arrow- and secure using 
the Locking Pin - T10060A- . 


— Remove ribbed belt for A/C compressor. 


Remove ribbed-belt for generator and coolant pump. 


rN Caution 


Risk of damage due to-reversed running direction{onmja used 


ribbed belt. 
T10060A 


¢ Before removing ribbed belt!marking running direction Les 


with chalk or felt-tio pen for reinstallation later. 


— Relieve the tensioning element -1- for A/C compressor ribbed 
belt of tension (pull out Locking Pin - T10060A- ). 
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— Insert the Locking Pin - T10060A- into the tensioner -2-. 


— Swivel the tensioner -2- in direction of -arrow- using a 15 mm 
wrench -A- and then lock it into place with Locking Pin - 
T10060A- . 


— Remove ribbed belt for generator and coolant pump. 
Ribbed belt, installing 


Install in reverse order of removal while noting the following: 


— Place ribbed belt for generator and coolant pump on to.belt 
pulleys, then lastly on to idler pulley -3-. 


— Before tensioning ribbed belt for generator and coolant pump, 
rotate compressor belt pulley and check ribbed belt for correct 
seating in the belt pulley. 


— Before installing ribbed belt for A/C compressor, secure ten- 
sioning device using the Locking Pin - T10Q60A- . 


[a] Note 


When installing ribbed belt, note the belt direction of rotation and 
be sure that it is seated correctly in the belt pulleys. 


— Start the engine and check the belt running. 


[ 13-0193 


4.2 Brake Booster Vacuum Pump 
Special tools and workshop equipment required 
@ Torque Wrench 1331 5-50Nm - VAG1331- 


[4] Note 


Due to installation conditions, the transmission must be removed 
on vehicles with automatic transmission. 


Removing 


— Remove the engine cover with air filter. Refer to 
> “4.1 Engine Cover with Air Filter’, page 216 . 


— Remove the battery and the battery tray. Refer to > Electrical 
Equipment; Rep. Gr. 27 ; Battery, Removing and Installing; 
Vehicles with Gasoline Engine . 
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— Remove the intake air connection from the lock carrier 
-arrows-. 


— Remove the intake hose -4-. Remove the air hoses -1- (if 
equipped) and -2- (press the locking ring) and the spring clamp 


— Unclip wiring harness from bracket -2-. 


— Remove the bolt -3- from the coolant pipe. 
— Disconnect the vacuum hose, -1-. ae 


— Remove the three bolts -arrows- and the vacuum pump. 


[a] Note 


The 4 cover bolts must not be loosened under any circumstances! 


— Remove the old gasket. 
Installing 


— Place the new seal -2- on the vacuum pump. 


— Place vacuum pump coupling plate -3- so that it engages into 
symmetrical groove of double chain sprocket (drive wheel) 
-1- -arrows- when installing vacuum pump. 


— Tighten the bolts. 


The rest of the installation follows the reverse of the removal pro- 
cedures. 


— Install the battery. Refer to = Electrical Equipment; Rep. Gr. 
27 ; Battery, Removing and Installing; Vehicles with Gasoline 
Engine . 


Tightening Specifications 


Vacuum pump to control housing cover 
Coolant pipe to bracket 
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4.3 Crankshaft Sealing Flange,.Belt Pulley 
Side 
Special tools and workshop equipment required 
@ Trim Removal Wedge - 3409- 
# Oil Seal Guide Sleeve - T03004- 
@ Hand DrilbWith Plastic Brush Attachment 
o 
¢ 


Protective eyewear 
Silicone Sealant - D 174 003 A2- 
Removing 


— Remove the A/C compressor ribbed belt. Refer to 
> “4-1 Ribbed Belt”, page 43 . 


— Secure the crankshaft. Refer to 
> “32 Crankshaft, Locking”, page 38 . 


— Remove the crankshaft belt pulley. 
— Remove the tensioner -1-. 


— Remove:the bolts -2-. 
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— Beginning at the alignment sleeves -arrows-, remove the seal- 
ing flange -1- with a screwdriver -A-. 


— Use Trim Removal Wedge - 3409- to support screwdriver in 
order to prevent damage to the cylinder block sealing surface. 


Sealing flange is damaged while removing. 
— Press off sealing flange completely. 


[a] Note 


Clean the Trim Removal Wedge - 3409- after removing the seal- \\\\\ |_M13-0202 
ing flange, because it is intended for removal of interior trim 
components. 


Installing 


IN WARNING 


To prevent injuries from shavings, wear protective goggles and 
protective clothing. 


— Remove’remainder of sealant from cylinder block for example 
using a;rotating plastic brush. 


rN Caution 


Make sure that no sealant residue enters the engine. 


— Clearésealing surface of cylinder block and crankshaft jour- 
nals; they must be free of oil and grease. 


[a] Note 


@ Do not additionally oil or grease sealing lip of sealing flange! 


@ The following work steps must be followed so that the sealing 
lip of sealing flange does not roll itself up when,iastalling. 
| eS 


— Widen sealing lip of new séaling flange as illustrated using, Oil 
Seal Guide Sleeve - T03004- . 


The surface -A- is the outer side. 


[ M13-0206 
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— After a short while, remove the Oil Seal Guide Sleeve - 
T03004- and turn it 180° rotated in the seal. 


The Oil Seal Guide Sleeve - T03004- must protrude approxi- 
mately 3 mm on the inner side -B-. 

The surface -A- is the outer side. 

The surface -B- is the inner side (sealing surface). 


M13-0207 


— Cut the tube nozzle at the front marking (nozzle diameter: ap- 
proximately 2 mm). 


[a] Note 


The sealing flange for crankshaft -belt pulley side- must be in- 
Stalled within 5 minutes after application of sealant. 


417-0051 


— Apply sealant bead -A- as illustrated into groove of sealing 
flange. 


@ Sealant bead width: 2.5 to 3.0 mm 


@ Seal bead height over the sealing surface: approximately 1.0 
mm 


M13-0214 


Hae} 
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— Insert sealing flange using Oil Seal Guide Sleeve - T03004- 
on crankshaft journals and press uniformly on the cylinder 
block. 


— Tighten the bolt -A- evenly and in a diagonal sequence. 


The rest of the installation follows the,teverse of the removal pro- 
cedures. Note the following: 


@ Remove the Crankshaft Locking Pin - T40069- from the back 
of the cylinder block and install the bolt. 


Tightening Specifications 


Belt pulley to crankshaft 50 Nm + 90° 
(1/4 turn) addi- 
tional turn 
replace the 


bolts 


Tensioning element to auxiliary component 35 
bracket 


Sealing flange to cylinder block 
Sealing plug to cylinder block at rear 


4.4 Control Housing Cover 

Special tools and workshop equipment required 

@ Torque Wrench 1331 5-50Nm -VAG1331- & 
@ Torque Wrench 1332 40-200Nm - VAG1332- ral 
@ Hand Drill With Plastic Brush Attachment 
¢ 
¢ 


Protective eyewear 
Silicone Sealant - D 174 003 A2- 
Removing 
* Engine removed, transmission disconnected from flange 


— Remove the chain guard cover. Refer to 
> “4.2 Chain Guard Cover’, page 71. 


— Remove flywheel or drive plate and remove sensor wheel for 
Engine Speed Sensor - G28- from crankshaft. 


— Remove the cylinder head. Refer to 
> “4.4 Cylinder Head”, page 74 . 
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— Disengage the wiring harness -arrow- and remove Engine 
Speed Sensor - G28- -1- and vacuum pump -2-. 


— Remove the bolts -3-. 


— Remove the control housing cover -1- from the cylinder block 
-2- or from the oil pan upper section -3- by pressing on the top 
and bottom using a screwdriver -A-. 


Start in area of the alignment bushings -arrows-. 


[a] Note 


When installing, make sure that the séaling surfaces do not be- 
come damaged. 


— Drive out the seal with the control housing cover removed. 


Installing 


rN WARNING 


To prevent injuries from shavings, wear protective goggles and 
protective clothing. 


— Remove the sealant residue-from the cylinder block, oil pan 
upper section and control housing cover, for example with a 
rotating plastic brush. 


rN Caution 


Make sure that no sealant residue enters the engine. 


— Clean the sealing surfaces of cylinder block, oilpan upper 
section and control housing cover, they must be fré@of.oil and 
grease. 
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— Replace the seals -1- and -2-. 


— Cut the tube nozzle at the front marking (nozzlediameter: ap- 
proximately 1 mm). 


[a] Note 


The control hausing cover must be installed within five minutes 
after application of sealant. 


417-0081 

— Apply a bead of sealant -A- on the control housing cover as 
illustrated. 

@ Sealant bead must be 1.5 to 2.0 mm thick. 


@ Pay-special attention to course of sealant bead in area 
-arrQw-. 


— Attach the control housing cover so that the alignment bush- 
ings engage in bores in cylinder block. 


— Screw in.all the bolts hand-tight. 


PE 


M13-0192 
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— First tighten all the bolts -3- in the cylinder block and in the 
upper section of the oil pan to 10 Nm. 


— Finally, tighten the bolts in the cylinder block and in the upper 
section of the oil pan to 25 Nm. 


— Wipe off any sealant, which has leaked out. 
— Drive the alignment sleeves in as far as the stop if necessary. 


— Install a new sealing ring 
> “4.5 Sealing Ring on Transmission Side”, page, 52. , 


The rest of the installation follows the reverse of the removal pro- 
cedures. Note the following: 


@ Install the brake booster vacuum pump. Refer to 
> “4.2 Brake Booster Vacuum Pump”, page 44 . 


@ Install the cylinder héad => “4.4 Cylinder Head”, page 74 . 


@ Install the drive plate. Refer to 
> “4.6 Drive Plate”, page 53 . [13-0247 


@ Remove the Crankshaft Locking Pin - T40069- from the back 
of the cylinder-block and install the bolt. 


@ Fill the coolant. Refer to 
> “4.1 Coolant, Draining and Filling”, page 123 . 


Tightening specifications: 


Component 


Flywheel/drive plate to crankshaft 60 Nm +90° 
@ Replace bolts 


Sealing plug to cylinder block at rear 


4.5 Sealing Ring on Transmission Side 


Special tools and workshop equipment required 


is 
@ Seal Installer - Crankshaft +1,10122A- a 
@ Puller - Crankshaft/Power Steering Seal-T20143- yh 


Removing 
— Remove the transmission. 


— Secure the crankshaft. Refer to 
> “3.2 Crankshaft, Locking”, page 38 . 


— Remove flywheel or drive plate and remove sensor wheel for 
Engine Speed Sensor - G28- from crankshaft. 


— Remove the seal using the Puller - Crankshaft/Power Steering 
Seal - T20143/2- . 


Be careful not to damage the crankshaft sealing surface. 
Installing 


[a] Note 


Do not coat the lip on the seal with oil or grease. 


— Clean sealing surfaces. They must be free of oil and grease. 


— Wipe off any oil that may still be on the end of the crankshaft 
with a clean cloth. 
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— Position assembly device -T10122/1- on pull sleeve - 
T10122/2- and slide seal -A- onto the pulling sleeve. 


— Remove the Seal Installer - Crankshaft - Assembly Device - 
T10122/1- . 


— Install Seal dnstaller - Crankshaft - PullingSleeve - T10122/2- 
with sealing ring -A- onto crankshaft. 


— Préss in sealing ring all around evenly and flush using Seal 
Installer - Crankshaft - T10122/3- . 


The rest of the installation follows the reverse of the removal-pro- 
cedures. Note the following: 


@ Remove the Crankshaft Locking Pin - T40069- from the back 
of the cylinder block and install the bolt. 


Tightening specifications: 


Yo 


T10122/2 


| _M13-0199 


Flywheel/drive plate to crankshaft 60 Nm +90° 
@ Replace bolts 


Sealing plug to cylinder block at rear 


4.6 Drive Plate 

Special tools and workshop equipment required 
@ Depth Gauge 

Removing 

— ‘Remove the transmission. lant 


— Secure crankshaft (refer to a, 
> “3.2 Crankshaft, Locking”, 38 and.remove drive plate. 
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Installing 


— Install drive plate only by using washer with recesses -1- (with- 
out compensating shim -2-). 


— Install the new bolts -3- and tighten to 30 Nm. 


— Check dimension -a- an three points and calculate mean val- 
ue. 


Specified value: 8.7 to 20.4 mm 


[a] Note 


Measure through drive plate hole to surface of coftrol.housing 
cover. 


If the specification is not obtained: 


— Remove drive plate again and use shim -2-. Tighten the bolts 
-3- again to 30 Nm and repeat the measurement. 


If the specified value is OK: 


— = Tighten bolts to 60 Nm and turn an additional + 90° (1/4 rota- 
tion, additional rotation may occur in several stages). 


Fhe rest of the installation follows the reverse of the removal pro- 
eedures. Note the following: 


#@ Remove the Crankshaft Locking Pin - T40069- from the cylin- 
der block at the rear and install the plug (30 Nm). 


M13-0210 


54 Rep. Gr.13 - Crankshaft, Cylinder Block 


Golf Variant 2007 > , Golf Variant 2010 > , Jetta 2005 > 
E 


ngine Mechanical, Fuel Injection and Ignition - Edition 10.2014 


5 Disassembly and Assembly 
> “5.1 New Connecting Rod, Separating”, page 55 
5.1 New Connecting Rod, Separating 


New connecting rods might not be separated at the location 
where they should be. If the connecting rod bearing cap cannot 
be removed by hand, proceed as follows: 


— Mark which cylinder belongs to the connecting rod -item 4- 


> Item 4 (page 36) . 


— Lightly clamp the connecting rod in a vise equipped with alu- 
minum protective pads. 


[a] Note 


@ Only clamp the connecting rod lightly to avoid damaging it. 


@ Clamp the connesting'rod below the dotted line. 


— Loosen both bolts -arrows- about five turns. 


N13-10285 


Carefully tap against the connecting rod bearing cap in direc- 
tion of -arrow- with a plastic hammer to loosen cap. 
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6 Special Tools 


Special tools and workshop 
Squipmentreguired V.A.G 1331 T03003 


W13-10015 | 


@ Torque Wrench 1331 5-50Nm - VAG1331- 
@ Crankshaft Adapter - T03003- 
@ Crankshaft Locking Pin - T40069- 


@ Oil Seal Guide Sleeve - T03004- 
T03004 


W00-10313 
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@ Locking Pin - T10060A- 


T10060A 


@ Seal Installef- Crankshaft - T10122A- 
T10122 


@ Puller - Crankshaft/Power Steering Seal-T20143- pax. men 


PDE 


@ Torque Wrench 1332 40-200Nm - VAG1332- 


V.A.G 1332 
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Trim Removal Wedge - 3409- 


WYOO-0016 
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15- Cylinder Head, Valvetrain 


1 


General Information 


> “1.1 Cylinder Head”, page 59 


> “1.2 Valvetrain”, page 59 


1.1 Cylinder Head 


[a] Note 


¢ 


lf a replacement cylinder head is install@a);several contact 
surfaces between support elements, roller cam, follower and 
canmmupbricating surfaces of camshaft must be oiled before in- 
stalling the cylinder head cover. 


The plastic protectors installed to protect the open valvesynust 
only be removed immeafately before fitting the cylinder head. 


Replace the cylinder head bolts. 


When the replacing cylinder head or cylinder head gasket, the 
coolant must be completely replaced. 


1.2 Valvetrain 


[a] Note 


¢ 


Cylinder heads with cracks between the valve seats, or be- 
tween the valve seat and the spark plug thread's, can continue 
to be used without reducing the service life, as long as the 
cracks have a width of max. 0.3 mm, or only the first 4 threads. 
of the spark plug threads are cracked. 


The cylinder head and guide frame must be replaced together. 


Do not re-grind valve seats in cylinder head, only hand-lapping 
the valves is permitted. 


a 1 
Donot start the engine for appkéximately 30 minutes after in- 
stallingthe camshatts. The hydraulic adjustingselements must 
seat themselves (otherwise thevalves willseat themselves on 
the pistons). 


After working on the valvetrain and lifters, carefully rotate the 
crankshaft by hand at least 2 full revolutions before starting to 
be sure that valves do not strike the pistons. 


Always replace the gaskets and seals. 
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2 Description.and Operation 
=> “2.1 Overview - CylindefHead’, page 60 


> “2.2 Overview - Valvetrain”, page 62 


2.1 Overview - Cylinder Head 


1 - Bolt 
Oh 10 Nm 


2 - Cylinder Head:Cover 


Q With pressure regulator 
valve for crankshaft 
housing ventilation 


OY Tightening sequence. 
Refer to a 
> Fig. ““Tightening se- 
quence for cylinder 
head cover”* 
page 61 
4) Removing and instale 
ling. Refer to 
=> “4.1 Cylinder Head 
Cover”, page 70 . 


3 - Cylinder Head Cover Gas- 
ket 


QO) Replace if damaged or 
leaking 


4 - Bleeder Hose for Crank- 
case Ventilation 


() To the intake manifold 
5 - Oil Filler Cap 


6 - Seal 


QO) Replace if damaged or 
leaking 


7 - Bolt 
QO 10Nm 
8 - Wiring Bracket 


9 - Seal 


Q) Replacing. Refer to 
=> “4.3 Chain Guard Cover Seal”, page 73 . 


10 - Wiring Bracket 

11 - Chain Guard Cover 

LY Removing and installing. Refer to > “4.2 Chain Guard Cover”, page 71. 

12 - Bolt 

O 2Nm 

13 - Camshaft Adjustment Valve 1 - N205- 

OY Check with Vehicle Diagnostic Tester 

14 - O-Ring 

L) Replace if damaged 

L) No replacement part for the Camshaft Position Sensor - G40- (-item 16- > Item 16 (page 61) ) 
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15 


- Bolt 


QO 10 Nm 


16 
17 
18 


19 


20 


- Camshaft Position Sensor - G40- 
- Transport strap 

- Bolt 

QO 25Nm 

- Cylinder Head Gasket 


OY Replace 
QO) After replacing, replace entire amount of coolant. 


- Cylinder Head 
Removing and installing. Refer to > “4.4 Cylinder Head”, page 74. 
Checking cylinder head for warping. Refer to 


It is not permitted to rework sealing surface 


O 
QO 
=> Fig. ““Checking cylinder head for distortion” , page 62 
QO 
QO 


With coolant pipe confection pressed in 


— If necessary, remove coolant deposits using a copper wire brush or fine sandpaper (minimum 100 grit). 


— lf the pipe connection is worn, replace it using Locking Fluid - D 000600 A2- . 


21 


22 


23 


24 


Tightening sequence for cylinder head cover 


- Cap 
(1 Only on engines with the secondary air injection system fy 
OY Engines with Secondary Air Injection System. Refer to 

=> “2.5 Overview - Secondary Air InjectiomSystem”, page 242 
- Seal 
OY Replace 


- Cylinder Head Bolt 
OY Replace 
) Follow the loosening/tightening sequence. Refer to > “4.4 Cylinder Head”, page 74 


O Tightening specification: 40 Nm + additional 180° (*/2 turn) additional turn 


- Wiring Bracket 
L) For Heated Oxygen Sensor - G39- 


. = - at. A m— Zw) 
Po ee 
16 10 3 7 


[ m15-0193 
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Checking cylinder head for distortion 


— Check cylinder head at multiple points for-distortion, using 
straight edge and feeler gauges. 


@ Maximum permissible distortion: 0305 mm 


If this value is exceeded, cylinder head must be replaced. It is not 
permissible to rework the sealing:surface. 


2.2 Overview - Valvetrain 


1 - Bolt 

O 8Nm-+ 90° (1/4 turn) ad- 
ditional turn 

OY Replace 


2 - Guide Frame 


LY Removing and instal- 
ling. Refer to 
=> “4.6 Camshafts”, 
page 81. 


O) With integrated cam- 
shaft bearings 


1 Clean sealing surface, 
reworking is not permit- 
ted. 


L) Remove old sealant res- 
idue. 


3 - Chain Sprocket 

QO) For exhaust camshaft 

4 - Bolt 

1 60 Nm + 90° (1/4 turn) 
additional turn 

QO Replace 

5 - Bolt 

O) 60 Nm + 90° (1/4 turn) 
additional turn 

OY Replace 


6 - Camshaft Adjuster 
QO) For intake camshaft 


7 - Seals ~ ’ \ _ 
Q For camshaft adjuster Se Lm15-0170 | 
OY Note the installation position > “4.6 Camshafts”, page 81. 
8 - Timing Chain 
LY Removing from chain sprockets (refer to > “3.2 Valve Timing, Adjusting”, page 64 ), adjusting valve 
timing 


9 - Cylinder Head 
QO Do not re-grind valve seats, only hand-lapping is permitted. 
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10 - Hydraulic Valve Play Balancing Element 


OY Do not interchange 
QO) Lubricate contact surface 


11 - Valve Retainers 

12 - Upper Valve Spring Retainer 

13 - Valve Spring 

14 - Valve Stem Seal 

) Replacing. Refer to > “4.5 Valve Stem Seals”, page 78 . 

15 - Valve Guide 

OY Checking. Refer to > “3.53\/alve Guides, Checking”, page 69 . 

16 - Intake Valve 

OY Do not rework, only grinding is permitted 

O Valve dimensions = “3.4 Yalve Dimensions”, page 68 

O) Valve guides, checking. Refer to = “3.5 Valve Guides, Checking”, page 69 . 
17 - Exhaust Valve 

OY Do not rework, only grindingzis permitted 

QO Valve dimensions => “3.4 Valve Dimensions”, page 68 

OY Valve guides, checking. Refer to = “3.5 Valve Guides, Checking”, page 69 . 


18 - Sealing Plugs 


QO Replace > 
) Installing. Refer to > “4.6 Camshafts”, page 81 A 
ca 


19 - Intake Camshaft 
LY Removing and installing. Refer to = “4.6 Camshafts”, page 81. 
OY Check radial clearance using Plastigage® (roller rocker lever removed) 


Wear limit: 0.1 mm 
O Stroke: maximum 0.035 mm 
QO) Axial play: maximum 0.17 mm 


20 - Exhaust Camshaft 
LY Removing and installing. Refer to = “4.6 Camshafts”, page 81. 
OY Check radial clearance using Plastigage® (roller rocker lever removed) 


Wear limit: 0.1 mm 


QO) Stroke: maximum 0.035 mm 
QO) Axial play: maximum 0.17 mm 
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3 Diagnosis and Testing 
> “3.1 Valve Timing, Checking”, page 64 


=> “3.2 Valve Timing, Adjusting”, page 64 
> “3.3 Compression Pressure, Checking”, page 67 


> “3.4 Valve Dimensions”, page 68 

> “3.5 Valve Guides, Checking”, page 69 

3.1 Valve Timing, Checking 
Special tools and workshop equipment required 
@ Camshaft Clamp - T40070- 

Procedure 


— Remove the cylinder head cover. Refer to 
> “4.1 Cylinder Head Cover”, page 70 . 


— Secure the crankshaft to check the valve timing. Refer to 
=, page 39 . 


Valve timing is correct 


Valve timing is correct when the Camshaft Clamp - T40070- bolts 
can be screwed in easily to the end into camshafts as shown. The 
Camshaft Clamp - T40070- support surfaces must lie flat on flat 
area of camshaft when doing this. 


— Ifitis difficult to install the bolts, use an open-end wrench -A- 
(18 mm or 19 mm) at the notches of the’exhaust camshaft and 
try to turn it slightly in direction of -arrow- or eliminate possible 
play that may be present in the chain drive. 


If the Camshaft Clamp - T40070£bolt can now be screwed in 
easily with chain drive tensioned in this manner, valve timing is 
also correct. Possibly the crankshaft was not secured correctly. 


[L121 | 15-0185 


Valve timing is not correct. 


Valve timing is not correctswhen bolts of Camshaft Clamp - 
T40070- cannot be screwed in easily to the end into camshafts 
despite the tensioned chain drive. 


@ In this case it is necessary to adjust the valve timing. Refer to 
> “3.2 Valve Timing, Adjusting”, page 64 . 


Assembly 


Assembly is performed in:the reverse order of removal. Note the 
following: 


@ Remove the Crankshaft Locking Pin - T40069- from the cylin- 
der block at the rear and install the plug (30 Nm). 


3.2 Valve Timing, Adjusting 

Special tools and workshop equipment required rin 
Torque Wrench 1331 5-50Nm - VAG1331- A 
Torque Wrench 1332 40-200Nm - VAG13324 ab 


Locking Pins - T03006- 

Multipoint Socket - T10035- 

Counterhold - Kit - Multiple Use - T10172- 
Camshaft Clamp - T40070- 


Si A a A a 
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@ Two M8 x 16 bolts 
Retrofit Counterhold - Kit - Multiple Use - T10172- 


— Remove Counterhold - Kit - Multiple Use - Adapter - T10172/1- 
and install the M8 x 16 bolts -A-. 


a Note 


The valve timing must be adjusted if the camshaft chain sprockets 
were loosened during repairs or if the valve timing is not set. 
Securing camshafts if the valve timing is correct: 


— Remove the chain guard cover. Refer to 
> “4.2 Chain Guard Cover’, page 71. 


— Remove the cylinder head cover. Refer to 
> “4.1 Cylinder Head Cover”, page 70 . 


— Lock the crankshaft in place to adjust the valve timing. Refer 
to >, page 39. 


— Screw the Camshaft Clamp - T40070- onto the camshafts, as 
shown, and tighten.the bolts to 20 Nm. 


If it is difficult to’install the bolts, use an open-end wrench -A- 
(18 mm or 19’mm) at the notches of the exhaust camshaft and 
try to turnit slightly in direction of -arrow- or eliminate possible 
play thatmay be present in the chain drive. 


— Relieve the tension on the timing chain. To do this, insert an 
appropriate screwdriver between the piston of the chain ten- 
sioner and the tensioning rail and press in direction of 
-atrow-. 


— Secure the completely pressed in piston using the Locking 
Pins - T03006- . The locking pin must be inserted all the way. 


Securing, camshafts if the valve timing is not correct. 


— Remove the chain guard cover. Refer to 
> “4.2 Chain Guard Cover’, page 7/1 . 


-— Rotate crankshaft to TDC cylinder 5 (refer to > , page 39), 
however do not lock the crankshaft using Gramkshaft Locking 
Pin - T40069- . a 


— Turn the crankshaft, as illdstrated, to make it easier'to attach 
the Camshaft Clamp - T40070- on the camshafts. 


— Tighten the bolts on the Camshaft Clamp - T40070- to 20 Nm. 


Removing the camshaft chain sprocket. 


TE, PTET ETAT | ts-0185 
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— Relieve the tension on the timing chain. To do this, insert an 
appropriate screwdriver between the piston of the chain ten- 
sioner and the tensioning rail and press in direction of 
-arrow-. 


— Secure the completely pressed in piston using the Locking 
Pins - T03006- . The locking pin must be inserted all the way. 


— Remove the bolts -1- and -4- and the chain sprockets -2- and 
-3-. Use the Multipoint Socket - T10035- . 


If necessary, chain sprocket -3- must be pressed off lightly 4 ow) KX 
using a screwdriver. Nee |. <Ow 


[a] Note 


Secure crankshaft if it is not yet secured. Refer to 

= “3.2 Crankshaft, Locking’, page 38 . Crankshaft must only be 
rotated slightly around TDC point for this. Otherwise there is a risk 
the valves rest on the pistons. 


| M15-0177 


Adjusting the valve timing 


¢ Lock the crankshaft with the Crankshaft Locking Pin - 
T40069- . 


¢ Secure the camshaft using the Camshaft Clamp - T40070- . 
« Chain tensioner is tensioned 
— Place the chain sprockets -2- and <3- into the timing chain, 


place them onto the camshafts and hand tighten the new bolts 
-1- and -4-. 


Chain gears must still be able to be rotated, however they must 
not tilt. 


[a] Note 


Make sure that the timing chain is correctly positioned in the slider 
and tensioning rail. 


— Release the tension on chain tensioner by pressing in the pis- 
ton and pulling out the Locking Pins - 03006- . 
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— Place the modified Counterhold - Kit - Multiple Use - T10172- 
on to chain sprocket for exhaust camshaft -4-. T10172——___!_ 


a Note 


A second technician will be needed for the rest of the procedure. 


— Hold the timing chain at pre-load by pressing the Counterhold 
- Kit - Multiple Use - T10172- in the.direction of -arrow-. 


— Atthesame time, first tighten the-bolt -2- of the intake camshaft 
and then the bolt -3- of the exhaust camshaft to 60 Nm. 


Then tighten bolts -2- and’-3- an additional 90° (1/4 turn). 


[a] Note 


When applying the additional torque of 90°, timing chain must no 
longer be held at pre-load. 


— Remove the Camshaft Clamp - T40070- . | eS A SEXY \\ 
ij ee Me ME 


— Remove the Crankshaft Locking Pin -°T40069- for locking iQ 
crankshaft in place. 


— Turn the crankshaft 2 revolutions in engine running direction 
and secure the crankshaft. Refer to >, page 39 , Securing 
crankshaft for inspection/adjustment of valve timing. 


— Check the valve timing. Refer to 
> “3.1 Valve Timing, Checking”, page 64 . 


If valve timing is not correct: 


— Loosen chain sprockets of camshafts again and adjust valve 
timing again (replace camshaft bolts). 


The rest of the installation follows the reverse of the removal pro- 
cedures. Note the following: 


@ Remove the Crankshaft Locking Pin - T40069- from the back . 
of the cylinder block and install the bolt. (A 


@ Fill the coolant. Refer to 
= “4.1 Coolant, Draining and Filling”, page 123 . 140069 Het 


3.3 Compression Pressure, Checking 
Special tools and workshop equipment required 

@ Spark Plug Removal Tool - 3122B- 

@ Puller - Ignition Coil - T40039- 
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@ Torque Wrench 1331 5-50Nm - VAG1331- 

@ Compression Tester Kit - VAG1763- 

# Compression Tester Kit - Adapter 5A - VAG1381/5A- 
Test conditions: 

* Engine oil temperature must be at least 30 °C (86 °F). 
* Voltage supply OK. 


— Remove the engine cover with air filter. Refer to 
> “4.1 Engine Cover with Air Filter’, page 216 . 


— Pull connectors off all fuel injectors. 


— Remove the ignition coils with power output stage. Refer to 
> “4.1 Ignition Coils with Power Output Stages”, page 257 . 


— Remove the spark plugs using Spark Plug Removal Tool - 
3122B- . 


— Check the compression pressure using the Compression 
Tester Kit - VAG1763- and Compression Tester Kit - Adapter 
5A - VAG1381/5A- . 


[a] Note 


For information on using the tester. Refer to the operating in- 
structions. 
— Have asecond technician operate the starter. 


— Operate the starter until tester shows no further pressurecnm 
crease. 


Compression pressure: 


new Wear limit Difference between 
bar positive pres- | bar positive pres= cylinders 
sure sure bar positive pres- 


sure 


90t0130 | 80 | maximum3.0_| 


— Erase the engine control module DTC memory because faults 
were stored when the connector was disconnected earlier. 
Refer to 
> “3.3 Engine Control Module DTC Memory, Checking and 
Erasing”, page 214. 


3.4 Valve Dimensions 


[a] Note 


Intake and exhaust valves must not be reworked. Only grinding 
is permitted. 


Dimension Intake valve Exhaust valve 


26.80 to 27.00 29.80 to 30.00 
a 


5.95 to 5.97 5.94:to 5.95 
b 


104.84 to 105.34 | 103.64 to 104.14 
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3.5 Valve Guides, Checking 
Special tools and workshop equipment required 
@ Universal Dial Gauge Mount - MP 3-447- 

@ Dial Gauge 


— Insert the new valve into the guide. The tip of the valve stem 
must seal with the guide. Due to differences in valve stem di- 
ameter, make sure that only intake valves are used to check 
intake valve guides, and only exhaust valves are used to check 
exhaust valve guides. 


— Determine the tilt clearance. 
Wear limit: 0.8 mm 

If tilt clearance is exceeded: 

— Replace the cylinder head. 
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4 Removal and Installation 
> “4.1 Cylinder Head Cover’, page 70 


> “4.2 Chain Guard Cover”, page 71 

> “4.3 Chain Guard Cover Seal”, page 73 
> “4.4 Cylinder Head”, page 74 

> “4.5 Valve Stem Seals”, page 78 

> “4.6 Camshafts”, page 81 


4.1 Cylinder Head Cover 
Special tools and workshop equipment required 
@ Torque Wrench 1331 5-50Nm - VAG1331- 
Removing 


— Remove the engine cover with air filter. Refer to 
=> “4.1 Engine Cover with Air Filter’, page 216 . 


— Remove the air hose from the crankcase ventilation -arrow-. 
— Remove connecting pipe -A-. 


— Remove the ignition coils -1 to 5-. Refer to 
> “4.1 Ignition Coils with Power Output Stages®"page 257°: 


) i 1) (gy | \. 5) | VLG | 


— Remove bolts for cylinder head cover in the sequence 
-16 to 1-. 


Installing 


Install in reverse ordér of removal. Note the following: 


[a] Note 


Replace cylinder head, cover gasket if damaged or leaking. 


— Clean the sealing surfaces, they must be free of oil and grease. 


— Tighten the cylinder head cover bolts in the following se- 
quence: -1 to 16-. 


— Observe tightening sequencéwhen installing connecting Pipes 


-A-. Refer to 
> Fig. ““Connecting tube - tightening-sequence”* , a 
page 244 . pf 


Component LN 
Cylinder head cover to cylinder head 


Connecting pipe for the secondary air to the cyl- 10 
inder head. 


[ m15-0193 
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4.2 ChaineGuard Cover 

Special tools arid workshop equipment required 
@ Trim Removal Wedge - 3409- 

Torque Wrench 1331 5-50Nm - VAG1331- 
Hand Drill With Plastic Brush Attachment 
Protective eyewear 

Silicone Sealant - D 174 003 A2- 


rN Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


--e- ¢ ¢ 


¢:, Route lines of all types (for example for fuel, hydraulic, 


EVAP canister system, coolant and refrigerant, brake flu- 
id, vacuum) and electrical wiring so that the original path 
is followed. 


@ Toxprevent damage to the lines, make sure there is suffi- 
cient clearance to all moving or hot components. 


Removing fy 


aS 
— Remove the enginé,cover with air filter. Faber to 
> “4.1 Engine Cover With, Air Filter’, pagé216 : 


— Remove the battery and the battery tray. Refer to > Electrical 
Equipment; Rep. Gr. 27 ; Battery, Removing and Installing; 
Vehicles with Gasoline Engine . 


A\ WARNING 


Hot steam may escape when opening the reservoir. 


@ Wear protective eyewear and protective clothing to pre- 
vent eye injury and scalding. 


@ Cover the cap with a cloth and open very carefully. 


— Drain the coolant. Refer to 
> “4.1 Coolant, Draining and Filling”, page 123 . 


— Remove the intake manifold. Refer to 
> “4.3 Intake Manifold”, page 218 . 


— Remove the coolant pipe from the coolant distribution housing 
and from the bracket on the vacuum pump. 


— Remove the clamp -arrow- and the coolant pipe -A-. 


M19-0198 
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— Disconnect the connectors -1- and -3-. 


— Remove the pressure pipe -2- from the secondary air injection 
solenoid valve. 


— Remove the rear coolant pipe -4-. 


— Remove the vacuum hose -6- from the vacuum pump and the 
connector -7-. 


— Remove the bracket -8- and -9- and move the wiring harness 
with the pressure pipe to the side. 


— Push the bracket for the knock sensor wiring harness on the 
secondary air injection solengid valve slightly to the rear. 


— Disconnect the coolant.distribution housing -5- and move it to 
the side with the coolant hoses still connected. 


— Remove all the bolts from the chain guard cover. 


— Press the chain guard cover -1- off the cylinder head -2- at the 
openings at the top and bottom. 


[a] Note 


@ Sealing surfaces must not be damaged under any circum- 
stances. Use the Trim Removal Weage - 3409- if necessary. 


@ After removing chain case cover, clean the Trim Removal 
Wedge - 3409- because it is intended for removal of interior 
equipment 


Installing 


A\ WARNING 


To prevent injuries from shavings, wear protective goggles and 
protective clothing. 


— Remove remainder of sealant’from the chain guara fer and 
from cylinder head for example using.arotating plastic brush: 


AV Caution 


Make sure that no sealant residue enters the engine. 


— Clean the pipe connection on the cylinder head. If necessary, 
remove coolant deposits using a copper wire brush or fine 
sandpaper (minimum 100 grit). If the pipe connection is worn, 
replace it using Locking Fluid - D 000600 A2- . 


— Replace the seal inside the chain guard cover. Refer to 
> “4.3 Chain Guard Cover Seal”, page 73 . 


— Replace the seal inside the coolant distribution housing. 


— Clean the sealing surfaces, they must be free of oil and grease. 
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— Cut the tube nozzle at the front marking (nozzle diameter: ap- 
proximately 1 mm). 


[a] Note 


The chain guard cover must be installed within five minutes after 
applying the sealant. 


417-0051 


— Apply a bead a sealant -A- to the clean sealing surface on the 
chain guard cover as illustrated. 


@ Sealant bead must be 1.5 to 2.0 mm thick. 


— Coat chain guard cover seal lightly with engine oil and slide 
the chain guard cover onto the pipe connection. 


— Install all the bolts and tighten them diagonally. 


The rest of the installation follows the reverse of the removalpro- 
cedures. Note the following: 


— Fill the coolant. Refer to O 5 ‘ O 
> “4.1 Coolant, Draining and Filling”, pagé 123 . [ M15-0172 


— Install the battery. Refer to = Electrical Equipment; Rep. Gr. 
27 ; Battery, Removing and Installing; Vehicles with Gasoline 
Engine . 


Tightening specifications: 


Component Nm 
Chain guard cover to cylinder head 


Coolant distribution housing to chain guard cov- 
er 


4.3 Chain Guard Cover Seal 

Special tools and workshop equipment required 

@ Seal Installer - Driveshaft - VW 95- 

@ Press Piece - 60mm - VW415A- 

@ Seal Installer - Camshaft Installer Kit - Sleeve - 3241/4- 
Conditions 

* The chain guard cover is removed. 

Removing the seal 


M15-0178 
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Installing the seal 


3241/4 


— Support the chain guard cover with the connections -arrows- 
on a secure backing and press in the new seal all the way. 


| M15-0179 


4.4 Cylinder Head 

Special tools and workshop equipment required 

@ Drip Tray - VAG1306- or Shop Crane - Drip Tray - VAS6208- 
@ Torque Wrench 1331 5-50Nm - VAG1331- 

@ Torque Wrench 1332 40-200Nm - VAG1332- 

@ Hose Clip Pliers 
o 


Polydrive Bit Drive Socket - T10070- or Polydrive Bit Drive 
Socket - 3452- 


Puller - Ignition Coil - T40039- 
@ Silicone Sealant - D 174 003 A2- 


5 


rN Caution 


When doing any repair work, especially in the enginescompart- 
ment, pay attention to the following due to clearance issues: 


@ Route lines of all types (for example for fuel, hydraulic, 
EVAP canister system, coolant and refrigerant, brake flu- 
id, vacuum) and electrical wiring so that the original path 
/s followed. 


@ To prevent damage to the lines, make sure there is suffi- 
cient clearance to all moving or hotcomponents. 


Removing 


— Drain the coolant. Refer to 
> “4.1 Coolant, Draining and Filling’Zpage 123 . 


— Remove the engine cover with air filter. Refer to 
> “4.1 Engine Cover with Air Filter’, page 216 . 


— Remove the battery and the battery tray. Refer to > Electrical 
Equipment; Rep. Gr. 27 ; Battery, Removing and Installing; 
Vehicles with Gasoline Engine . 


A\ WARNING 


Hot steam may escape when opening the reservoir. ‘) 
@ Wear protective eyewear and protective clothing to ‘pre- ray 
vent eye injury and scalding. Jabs 


@ Cover the cap with a cloth and open very carefully. 
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[a] Note A, 


Flex joint in front exhaust pipe must not.be’ bent more than 10 °, 
otherwise it may be damaged. 


Remove the intake manifold. Refer to 
> “4.3 Intake Manifold”, page 218 . 


install the transport strap again on the cylinder head in order 
to better hold the cylinder head during removal. 


Remove the chain guard cover. Refer to 
> “4.2 Chain Guard Cover’, page 71. 


Remove the.cylinder head cover. Refer to 
> “4.1 Cytinder Head Cover”, page 70 . 


Lock the camshafts and remove the camshaft chain sprockets 
(céfer to > “3.2 Valve Timing, Adjusting”, page 64 adjusting 
valve timing). 


Hold the timing chain -A- as illustrated so that it can be routed 
below the pipe connection -arrow-. 


Remove the four nuts -2- and the bolts -3-. 


Remove the front exhaust pipe -1- from the exhaust manifold 
and tie it to the side. Refer to 

> “4.1 Front Exhaust Pipe with Catalytic Converter, Removifig 
and Installing”, page 246 . 


Disconnect the connector for Heated Oxygen Sensor - G39- 
at the bulkhead. 


Remove the cable holder -3- from the air injection valve or 
cover (engines without secondary air injection system) 
-arrows-. 
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— Remove the cylinder head bolts in the specified sequence. 


[a] Note 


@ /f the bolt -2- was not ablesto be pulled out using a magnet, 
loosen bolts of CamshattClamp - T40070- one rotation, slide 
the Camshaft Clamp -£40070- toward the front at right (seen 
in direction of travel) and tighten the bolts again. 


@ A-second technician will be needed to remove and install the 
cylinder head. 


— Carefully remove‘cylinder head. 


Installing 


[a| Note 


@ There must be noazoil or coolant in the blind holes for the cyl- 
inder head bolts in.the cylinder block. 


@ Only remove the néw cylinder head gasket from its packing 
immediately before installing. 


@ Handle the new gasketwith extreme care. Damaging will lead 
to leaks. 


& 


— Stuff clean cloths into cylinders and‘chain compartment so ‘fat 
no dirt or abrasive powder can penetraté between cylinder walt 
and piston and into chain compartment. 


@ Replace the cylinder head bolts. ny 


— Do not allow dirt or abrasive powder to get into coolant either. 


— Carefully clean the cylinder head and cylinder block sealing 
surfaces. Avoid introducing scratches or scoring (do not use 
sandpaper with grit below 100). 


— Carefully remove metal particles, emery remains and cloths. 


— Cut the tube nozzle at the front marking (nozzle diameter: ap- 
proximately 1 mm). 


Note shelf-life date. 


76 Rep. Gr.15 - Cylinder Head, Valvetrain 


[ 15-0182 


Golf Variant 2007 > , Golf Variant 2010 > , Jetta 2005 > 


Engine Mechanical, Fuel Injection and Ignition - Edition 10.2014 


Applya bead of sealant -1- (front and rear) on the clean sealing 
surfaces as illustrated. 


@ he sealant bead must be 2.0 to 2.5 mm thick. 
Install the new cylinder head gasket -2-. 


Pay attention to the centering pins on the cylinder block 


-arrows-. 


Apply a bead of sealant -3- (rear only), as illustrated, on the 
cylinder head seal. 


@ The sealant bead must be 2.0 to 2.5 mm thick. 


[a] Note 


The cylinder head must be installed within 5 minutes of being ap- 
plied with sealant. 

— Install cylinder head. 

— Guide the timing chain over the pipe connection. 

— Insert cylinder head bolts and tighten them hand-tight. 


| js 288 8 vetalsialstafneslsicjeran te 
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— Tighten the cylinder head bolts -1 through 12- in the following: 


Tighten 


— Using torque wrench, tighten to 40 Nm. 
— With a rigid wrench, 90° (1/4 turn) additional turn. 


— With a rigid wrench, 90° (1/4 turn) additional turn. 


— Tighten the bolt -13- to 10 Nm. 
— Wipe off any sealant, which has leaked out. : 5 ff 


The rest of the installation follows the reverse of the removal pro- [_M15-0181 
cedures. Note the following: 


@ Remove the Crankshaft Locking Pin - T40069- from the back 
of the cylinder block and_install the bolt. 


¢ Install the battery.Refer to = Electrical Equipment; Rép..Gr. 
27 ; Battery, Removing and Installing; Vehicles with Gasoline 
Engine . 


@ Drain and fill the coolant. Refer to 
> “4. 48Coolant, Draining and Filling”, page 123 . 


4.5 Valve Stem Seals 

Special tools and workshop equipment required 

Spark Plug Removal Tool - 3122B- 

Puller - Valve Seal - 3364- 

Seal Installer - Valve Stem - 3365- 

Valve Cotter Tool Kit - Adapter - T40012- 

Torque Wrench 1331 5-50Nm - VAG1331- 

Valve Keeper Tool Kit - VAS5161A- 

Valve Cotter Tool Kit - Guide Plate 19C - VAS5161/19C- 
(with cylinder head installed) 


| A A A a A 


Removing 


To remove valve stem seals, the following valves must be re- 
moved as follows: ©) 


i 
@ Intake valves cylinder 1: transport strap A 


rc 


@ Intake valves cylinder 5: Catnshaft Adjustment'Valve 1 - N205- 


@ Exhaust valves cylinder 5: Secondary Air Injection Solenoid 
Valve - N112- 


— Remove the camshafts. Refer to 
> “4.6 Camshafts”, page 81 . 


— Remove the roller rocker levers and lay them on a clean sur- 
face. Make sure that roller cam followers are not interchanged. 


— Remove the spark plugs using the Spark Plug Removal Tool 
- 3122B-. 
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— Fasten the Valve Cotter Tool Kit - Guide Plate 19C - pe 
VAS5161/19C- with the Valve Cotter Tool Kit - Knurled Thumb oo 
Screws M6 - VAS5161/12- onto the cylinder head as shown. ae) Jol —teT VAS 


1614/1 


i [he i 


— Adjust the piston of the respective cylinder to “bottom dead 
center”. 


— Install the Valve Cotter Tool Kit - Adapter - T40012- into the 
spark plug thread and connect the compressed air of at least 
6 bar pressure. 


— Loosen the secure fitting valve keepers using the Punch - 
VAS5161/3A- and a plastic mallet. 


s ~ ee oo ene 
_VAS 5161/3— 


he 


SoS LN1S-10111 


— Install the Valve Cotter Tool Kit - Retainer - VAS5161/6- using 
the Valve Cotter Tool Kit - Guide Forks M6/M8 Threaded - 
VAS5161/5- into the Valve Cotter Tool Kit - Guide Plate 19B - 
VAS5161/19B- . 


— Place the Valve Cotter ToolKit - Assembly Cartridge - 
VAS5161/8A- in the Valve Cotter Tool Kit - Guide Plate 19C - 
VAS5161/19C- . 


— Engage the Valve CottePTool Kit - Pressure Fork with Lever 
for Assembly Cartridge -VAS5161/2- on the Valve Cotter Tool 
Kit - Retainer - VAS5161/6- . 


a _-VAS 5161/6 
[a] Note a VAS 5161/8__ 
The Valve Cotter Tool Kit - Pressure Fork with lever for Assembly NW ae 
Cartridge - VAS5161/2- must-engage on the exhaust side as I/- F: eh eee 
lustrated. <\O=)— VAS 5161/2 


— Press the Valve Cotter Tool Kit- Assembly Cartridge - 
VAS5161/8A- downward. At the:same time, turn the knurled 
screw of the Valve Cotter Tool Kit+Assembly Cartridge - 
VAS5161/8A- to the right, until the points engage in the valve 
keepers. 


— Lightly move knurled bolt of installation cartridge-back and 
forth, this causes the valve retainers to be pressed apart and 
captured in the installation cartridge. 


— Release the Valve Cotter Tool Kit - Pressure Fork with Lever 
for Assembly Cartridge - VAS5161/2- . 


— Remove the Valve Cotter Tool Kit - Assembly Cartridge - 
VAS5161/8- , valve spring retainers and valve springs. 
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— Remove the valve stem seals using Puller - Valve Seal - 
3364- . 


— If there is not enough room to use’the Puller - Valve Seal - 
3364- , drive out the spring dowel sleeve -arrow- using a drift 
and the remove impact device. 


— Place the lower section of the Valve Seal Removal Tool - 3364- 
on the valve stem seal. 


— Install a drift -+- into the hole into the lower part of the removal 
tool. 


— Position a lever-at assembly device and pull out valve stem 
seal -arrow-. 


Installing 


rf» 
| eS 


— Place plastic sleeve -A- on valve stem to prevent damage: to 
new valve stem seals -B-. 


— Oil the sealing lip of valve stem seal -B-, insert into Seal In- 
staller - Valve Stem - 3365- and carefully slide onto the valve 
guide. 


— Remove the plastic sleeve -A-. 
— Insert valve spring and valve spring retainer. 
— Install the Valve Cotter Tool Kit - VAS5161- as shown. 
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Intake side 


Exhaust side 


VAS 5161/6 
~ S-VAS 5161/8 __ 


_ . y 


[a] Note 


@ /fthe valve keepers were removed from the assembly dary 
tridge, they must then be inserted into the Valve Insertigy 
Device - VAS5161/18- . = 


@ Press the Valve Cotter Tool Kit - Assembly Cartridge - 
VAS5161/8A- onto the insertion device from above and cap- 
ture the valve retainers. 


— Press down Valve Cotter Tool Kit - Assembly Cartridge - VAS 5161/18 


VAS5161/8- using Valve Cotter Tool Kit - Pressure Fork with 
Lever for Assembly Cartridge - VAS5161/2- , lightly tap against 
the lower part of the installation cartridge, rotate the installation 
cartridge knurled bolt back and forth and pull upward at the 
same time. 


— Release the Valve Cotter Tool Kit - Pressure Fork with Lever 
for Assembly Cartridge - VAS5161/2- with the knurled screw 
pulled. 


— Remove the Valve Cotter Tool Kit - VAS5161- . 


The rest of the installation follows the reverse of the removal pro- 
cedures. Note the following: 


@ Remove the Crankshaft Locking Pin - T40069- from the back 
of the cylinder block and install the bolt. 


¢ Fill the coolant. Refer to 
> “4.1 Coolant, Draining and Filling”, page 123 . 


4.6 Camshafts 

Special tools and workshop equipment required 
@ Torque Wrench 1331 5-50Nm - VAG1331- 
@ Hand Drill With Plastic Brush Attachment 
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@ Protective eyewear 


@ Sealant - D 154 103 A1- 


Removing 


[a] Note 


@ Sealing surfaces on guide frame at bottom and on cylinder 
head at top must not be worked. 


¢@ Camshaft bearings are integrated in.cvlinderheaad or.in guide 
frame. Before removing guide\frame, chain sprockets of cam- 
shafts must be removed. 


@ /f guide frame was Joosened, sealing plugs must be replaced. 
— Lock the camshafts and remove the chain sprockets from the 


camshafts. Refer to 
> “3.2 Valve Timing, Adjusting”, page 64 . 


— Remove.the Camshaft Clamp - T40070- . 


— Remove the bolts from the guide frame evenly from outside 
toward:inside and then remove the guide frame. 


— Carefully remove camshaft upward and place on a clean sur- 
face. 


Installing 


rN WARNING 


To prevent injuries from shavings, wear protective goggles and cto Do elitr Pitti I] w15-0165 


protective Clothing. 


— Remove remainder of sealant from guide frame (out of 
grooves as well) and from cylinder head for example using a 
rotating plastic brush. 


rN Caution A 
bo 


Make sure that no sealant residue enters the engine: 


-— Clean the sealing surfaces, they must be free of oil and grease. 
— Oil journal surfaces of camshafts. 


— Place guide frame on a soft surface. 
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— Insert camshafts correctly into guide frame. 


@ The intake camshaft with sensor wheel -2- points toward the 
Camshaft Position Sensor - G40- -1-. 


@ Camshafts must lie exactly in the axial bearings -3- of guide 
frame. 


@ Sealing ring ends -4- and -5- must point upward or downward, 
they must not point to the side under any circumstances. 


— Turnaround guide frame with inserted camshafts slightly, hold 
camshafts firmly in place in guide frame while doing this. 


— Rotate the camshafts until the threaded hole -arrows- face up- 
ward. 


— Check whether'camshafts still lie exactly in axial bearings of 
guide frame: 


— Screw the Camshaft Clamp - T40070- onto the camshafts, as 
shown, and tighten the bolts to 20 Nm. 


— Turn around guide frame again. 


— Cutthe tube nozzle at the front marking (nozzle diameter?ap- 
proximately 1 mm). ra 


LG 
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Width of sealant bead: 


o 
¢ 


[a] Note 


¢ 
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Lightly apply an even bead of sealant into the clean grooves 
of the guide frame -1 to 8-. 


Grooves -1 through 5-: approximately 3.0 mm 


Grooved -6 to 8-: approximately 4.0 mm 


Sealant beads must be applied according-.to, exact specifica- 
tions, otherwise excess:seéalant could get into thescamshaft M15-0192 
bearings. 


Attaching and bolting the guide frame should be performed 
without interruption because the sealant begins to harden im- 
mediately as soon as it contacts the sealing surfaces. 


Note:the expiration date of the sealing compound. 


Attach guide frame on cylinder head immediately. 

Gently tighten bolts from inside working toward outside in sev- 
eral stages. 

Then tighten bolts to 8 Nm in the sequence indicated. 


Tighten all the bolts an additional 90° (1/4 turn). 


i 
res 


M15-0183 


The sealant must be squeezed out slightly/even in the area 
of the chain chamber -arrows-. 


Wipe the sealant off of the.sealing surface for the’chain guard 
cover. 
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— Carefully press in the sealing plugs -A- up to the end of the 
chamfer -arrows-. 


[a] Note 


/f sealing plug was pressed in too far, it must be pressed through 
and pressed in anew up to the marking. 


The rest of the installation follows the reverse of the removal pro- 
cedures. Note the following: 


@ Remove the Crankshaft Locking Pin - T40069- from the cylin- 
der block at the rear and install the plug (30 Nm). 


¢ Fill the coolant. Refer to 
> “4.1 Coolant, Draining and Filling”, page 123 . 
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5 Special Tools 


Special tools and workshop 
equipment required 


VAG 1331 


ee 


WW15-0189 


Spark Plug Removal Tool - 3122B- 

Puller - Valve Seal - 3364- 

Seal Installer - Valve Stem - 3365- 

Valve Cotter Tool Kit - Adapter - T40012- 

Eorque Wrench 1331 5-50Nm - VAG1331- 

Valve Keeper Tool Kit - VAS5161A- 

Valve,Cotter Tool Kit - Guide Plate 19C - VAS5161/19C- 


a 


et + OS Oo. Socms, o 


86 Rep. Gr.15 - Cylinder Head, Valvetrain 


| i A A a 


Golf Variant 2007 > , Golf Variant 2010 > , Jetta 2005 > 


Engine Mechanical, Fuel Injection and Ignition - Edition 10.2014 


V.A.G 1306 VAG 1331 


V.A.G 1332 


T10070 


vW45-10004 


Drip Tray - VAG1306- or Shop Crane - Drip Tray - VAS6208- 
Torque Wrench 1331 5-50Nm - VAG1331- 

Torque Wrench 1332 40-200Nm - VAG1332- 

Hose Clip Pliers - VAS5024A- 


Polydrive Bit Drive Socket - T10070- or Polydrive Bit Drive 
Socket - 3452- 


Puller - Ignition Coil - T40039- 
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W716 10040 


eg 


@ Seal Installer - Driveshaft - VW195- 
@ Press Piece - 60mm - VW415A- 
@ Seal Installer - Camshaft Installer Kit - Sleeve - 3241/4- 
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Se A A a ad 


V.A.G 1331 V.A.G 1332 


T10172 


Torque Wrench 1331 5-50Nm - VAG1331- 
Torque Wrench 1332 40-200Nm - VAG1332- 
Locking Pins - T03006- 

Multipoint Socket - T10035- 

Counterhold - Kit - Multiple Use -2T10172- 
Camshaft Clamp - T40070- 
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T40039 


V.A.G 1331 


GOt§<—=<<$=$ 
ts = = i—- 


V.A.G 1381/54 


WWE 1008 


@ Spark Plug Removal Tool - 3122B- i 
ey 
@ Puller - Ignition Coil - T40039- ray 


@ Torque Wrench 1331 5-50Nm - VAG1331-—— 
Compression Tester Kit - VAG1763- 
Compression Tester Kit - Adapter 5A - VAG1381/5A- 


Trim Removal Wedge - 3409- 


WYOO-0016 
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17—- Lubrication 


1 General Information 


> “1.1 Lubrication System Components”, page 91 


> “1.2 Engine Oil’, page 91 


1.1 Lubrication System Components 


a) Note 


/f large quantities of metal particles or abraded material are 
detected during engine repairs, it may mean the crankshaft or 
rod bearings are damaged. To prevent further damage, per- 
form the following steps after the repair: 


Clean the oil channels caretully. 
Replace the oil spray jets. 
Replace the oil cooler. 

Replace the oil filter. 


5 i A A a 


The oil level must not go above the MAX mark - danger of 
causing damage to the catalytic converter! 


1.2 Engine Oil 
Oil Capacities 
Oil Capacities 


With a oil filter changé: Refer to > Fluid Capacity Tables; Rep. 
Gr. 03. 


Without a oil filter change“Refer to > Fluid Capacity Tables; Rep. 
Gr. 03. 


If necessary, fill to the MAX mark on the oil aipsticas Refer toy 
=> Fig. ““Oil Dipstick Markings” , page 91 


Viscosity classes and oil specifications ~ 


Refer to the > Maintenance ; Booklet 20.1 “Maintenance Tables’. 
Oil Dipstick Markings 

1 - MAX marking 

2 - MIN marking 

a - Oil level is near the MAX mark: do not add oil! 

b - Oil level in the center: engine oil can be filled. 


c - Oil level is near the MIN mark: fill with approximately 0.5 liters 
of oil! 
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2 Description and Operation 


> “2.1 Overview - Lubrication System Components”, page 92 


> “2.2 Overview - Oil Filter Bracket with Attachments”, 
page 94 


2.1 Overview - Lubrication System Components 


1 - Cylinder Block 
2 - Power Take-Off Drive 
Chain 


QO) Beginning with MY 2008 
the roller chain has been 
changed to a tooth 
chain. 


3 - Bolt 

UO) 20 Nm + 90° (1/4) addi- 
tional turn 

OY Replace 


4 - Bolt 
Oh 25Nm 


5 - Oil Filter Bracket with At- 
tachments 


CL) Overview. Refer to 
> “2.2 Overview - Oil Fil- 
ter Bracket with Attach- 
ments”, page 94 . 


6 - Chain Sprocket for Oil 
Pump 

Q) Removing and installing 
@ Engine codes BGP, BGQ 


and BTK. Refer to 
> “4.4 Oil Pump”, 


page 103. 


@ Engine codes CBTA, 
CBUA and CCCA. Refer to 
=> “4.5 Oil Pump”, 


page 106. 
L) The letters face outward 


QO With anti-twist mecha- 
nism 
7 - Oil Pump 
(1) Removing and installing 
@ Engine codes BGP, BGQ and BTK. Refer toc= “4.4 Oil Pump ”, page 103 


a 
i: +) 
@ Engine codes CBTA, CBUA and CCCA. Refer toé=."4.5 Oil Pump ”, page@ig’s 4 


as 


8 - Bolt 
Oh 25Nm 


9 - Oil Dipstick 
Oil level must not be above the max. mark! 


1 


Oo 


- Retaining Ring 
OY Clipped in intake manifold 
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11 
12 


13 


14 


15 


- Guide Tube 


- Intake Manifold Support 

OY Only for engines with the secondary air injection system 
- Bolt 

QO 25Nm 

- O-Ring 

OY Replace 

-Seal 


16 
17 


18 


19 


20 


21 


22 


23 


24 


25 


LY Replace 
- Mount 


- Bolt 

O 10Nm 

- Oil Pan Lower Section 

LY Removing and installing. Refer to > “4.2 Oil Pan Lower Section”, page 98 . 
- Bolt 

QO 10Nm 


- Oil Drain Plug, 30 Nm 
OY Replace 


- Decoupling Element 

O 10Nm 

O Bolt 

- Oil Intake Pipe 

2 Bolt 

O25 Nm fy 

- Oil PancUpper Section ‘a 

LY Removing’‘and,installing. Refer to,se"4.3 Oil Pan Upper Section”, page 100 . 
- O-Ring 

OY Replace 
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2.2 Overview - Oil Filter Bracket with Attachments 


1 - Bolt 
Oh 25Nm 


2 - Oil Filter Bracket 
LY Removing: 


— Drain the coolant. Refer 
to 


=> “4.1 Coolant, Draining 
and Filling”, page 123 . 


— Remove the intake 
manifold. Refer to 
> “4.3 Intake Manifold”, 


page 218. 


— Remove the connection 
for the thermostat. 


— Disconnect coolant 
hose from thermostat 
housing. 


— Drain the oil filter hous- 
ing and remove it. Refer 
to 


> “4.1 Oil Filter Housing, 
Draining”, page 98 . 


‘ 


PEER »” 
a all 


— Loosen intake manifold 
support. 


— Remove the oil filter 
bracket. The bleeder 
hose remains connec- 
ted -item 6- 
=> Item 6 (page 94). 


3 - Seal 

OY Replace 

4 - Oil Pressure Switch - F1- 
OY Tightening specification: 20 Nm 

QO 1.4 bar, black 

OY Checking. Refer to > “3.1 Oil Pressure and Oil Pressure Switch, Checking”, page 96 . 


5 - From Intake Hose 

O -item 3- = Item 3 (page 206) 

6 - Vent Hose 

(1 Because of 4-pin retainer, disconnect only when oil filter is removed 
7 - Dust Cap 

8 - Oil Filter Housing 

QO 25Nm 

LY Remove and instalbusing the Wrench - Oil Filter - 3417- 

QO) Draining. Refer to >“4.1 Oil Filter Housing, Draining”, page 98 . 
9 - Seal 

OY No replacement part, partof the oil filter 

) Insert when oiled &) 

O Installed position: position indicator,at the top a 


94 Rep. Gr.17 - Lubrication 


Golf Variant 2007 > , Golf Variant 2010 > , Jetta 2005 > 


Engine Mechanical, Fuel Injection and Ignition - Edition 10.2014 


10 - Oil Filter 


11 


QO) Drain the oil filter housing before removing the oil filter. Refer to 
> “4.1 Oil Filter Housing, Draining”, page 98 . 


) replace > Maintenance ; Booklet 20.1 “Engine oil: drain or extract” 


- Seal 
OY Replace 


12 - Oil Cooler 


13 


14 
15 


O) See note. Refer to > “1.1 Lubrication System Components”, page 91 . 

(1) Make sure there is enough space to the surrounding components 

OY Coolant Hose Connection Diagram. Refer to > “2.3 Coolant Hose Connection Diagram”, page 119 . 
- Bolt 

QO 25Nm 


- To Thermostat Housing 


- Seal 
Q) Replace 


} 


DE) 


k 
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3 Diagnosis and Testing 


=> “3.1 Oil Pressure and Oil Pressure Switch, Checking”, 
page 96 


3.1 Oil Pressure and Oil Pressure Switch, 
Checking 

Special tools and workshop equipment required 

# Oil Pressure Gauge Kit - VAG1342- 

# Voltage Tester - VAG1527B- 

# Connector Test Set - VAG1594A- or -VAG1594C- 

* Engine oil level OK. 


« Engine oil temperature at least 80 °C (176 °F) (coolant fan 
must start up once) 


[a] Note 


For checking the function and servicing the optical and acoustic 
oil pressure display. Refer to > Wiring diagrams, Troubleshooting 
& Component locations and use the Vehicle Diagnostic Tester in 
“Guided Fault Finding’, “Function and Component Selection’. 


PE 
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— Remove the Oil Pressure Switch - F1- and install the oil pres- 
sure gauge in its place. 


—V.A.G 1342 


— Thread oil pressure gauge into oil filter bracket in place of oil 
pressure switch. 


— Connect the brown wire on the tester to the ground (-). 


— Connect the Voltage Tester - VAS6839- to battery positive (+) 
and the oil pressure switch using adapter cables from the 
Connector Test Set - VAG1594D- . 


« LED must not light up. 


— Ifthe LED lights up, replace the 1.4 bar Oil Pressure Switch - 
F1-. 


If the LED does not light up: 
— Start engine and increase engine speed. 


« LED mustlight up at 1.2 to 1.6 bar positive pressure, otherwise 
replace oil pressure switch. 


— Increase engine speed further. 
« At higher engine speeds oil pressure«must not exceed 7.0 bar 


« At 2000 RPM and‘an oil temperature of 80 °C (176,°F), oil 
pressure must be 2.7...4.5 bar. 


If the specification is not obtained: 


— Check the oil intake pipe screen for dirt -item 22- 
> Hem 22 (page 93) . 


[a] Note 


Also, mechanical damage, for example, bearing damage can also 
be the cause of too low oil pressure. 


If no malfunction can be found: 
— Replace the oil pump: 


# Engine codes: BGP, BGQ and BTK. Refer to 
> “4.4 Oil Pump”, page 103 . 


#. Engine codes CBTA, CBUA and CCCA. Refer to 
> “4.5 Oil Pump”, page 106 . 


If the specification is exceeded: 


— Chéck the oil passages. 
— Replace oil filter bracket if necessary. 


m= 


&) 


@ 


as 
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4 Removal and Installation 
> “4.1 Oil Filter Housing, Draining”, page 98 


> “4.2 Oil Pan Lower Section”, page 98 
> “4.3 Oil Pan Upper Section”, page 100 
> “4.4 Oil Pump ”, page 103 

> “4.5 Oil Pump ”, page 106 


4.1 Oil Filter Housing, Draining 


Special tools and workshop equipment required 
@ Oil Drain Adapter - T40057- 


a Note 


When screwing in the Oil Drain Adapter - T40057- , a valve in the 
oll filter housing is opened. If the Oil Drain Adapter - T40057- is 
unscrewed, the valve closes again. jen AG. Volkswa 


— Remove the dust cap -arrow- from the‘oil filter housing. 


— Hold the hose from‘Oil Drain Adapter - T40057- in a container 
and screw the Oil Drain Adapter - T40057- into the oil filter 
housing -2- until it stops. 


— Let engine oil drain. = 


4.2 Oil Pan Lower Section 
Special tools and workshop equipment required 
@ Torque Wrench 1331 5-50Nm - VAG1331- 
@ Hand Drill With Plastic Brush Attachment 

@ Protective eyewear 

@ Silicone Sealant - D 174 003 A2- 

Removing 


— Remove the noise insulation. Refer to = Body Exterior; Rep. 
Gr. 50 ; Noise Insulation . 
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— Drain the engine oil. 


[a] Note 


Observe disposal regulations! 


— Remove mounting bolts. 


— Press off the oil pan lower section off at the tabs -arrows- on 
oil pan upper section. Be careful not to damage sealing sur- 
faces in the process. 


— Replace damaged lower section of oil pan. 


Installing 


A\ WARNING 


To prevent injuries from shavings, wear protective goggles and 
protective clothing. 


— Remove the sealant residue from the upper and lower section 
of oil pan using for example a rotating plastic brush. 


rN Caution 


Make sure that no sealant residue enters the engine. 


— Clean the sealing surfaces, they must be free of oil and grease. 


— Cut the tube nozzle at the front marking (nozzle diameter: ap- 
proximately 1 mm). 


Note shelf-life date. 


[E) Not 


The oil pan lower section must be installed within five minutes 
after applying the sealant: 


A17-0081 
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— With engine removed, apply sealant bead -A- as depicted on 
to clean sealing surface of upper section of oil pan. 


@ Sealant bead must be 1.5 to 2.0 mm thick. 


[a] Note 


@ With the engine installed, apply the sealant to the oil pan lower 
section the same way. 


@ Sealant bead must be routed on inside on holes for bolts. 


| 17-0047 


— Install all the bolts and tighten them diagonally. 


The rest of the installation follows the reverse of the removal pro- 
cedures. Note the following: 


¢@ After installing lower section of oil pan, allow sealant to dry for 
approximately 30 minutes. Only after then may the engine oil 
be replenished. 


Tightening Specification: 


Oil pan lower section to oil pan upper section 


4.3 Oil Pan Upper Section 
Special tools and workshop equipment required 
@ Torque Wrench 1331 5-50Nm - VAG1331- 
@ Locking Pin - T10115- 


@ Seal Installer - Valve Stem Seal Tool Adapter Plates - 2036/1- 
(not illustrated) 


M8x20 bolts quantity: 3, washers quantity: 3 
Hand Drill With Plastic Brush Attachment 
Protective eyewear 

Silicone Sealant - D £74 003 A2- 


Removing 


--e © @ 


— Loosen camshaft gears (refer to 
> “3.2 Valve Timifag, Adjusting’, page 64 ), adjusting valve 
timing. 


— Remove control housing cover. Refer to 
> “4.4 Control Housing Cover”, page 49 . 


— Tension the chain‘tensioner -1- and secure it using the Locking 
Pin - T10115-. 


— Remove the rail -2-; 

— Remove the crankshaft sealing flange -belt pulley side-. Refer 
to 
> “4.3 Crankshaft Sealing Flange, Belt Pulley Side”, 
page 46 . 


— Remove the oil pan lower séction. Refer to 
> “4.2 Oil Pan Lower Section"%page 98 . 


a : | M13-0189 
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— Remove the bolts -2- and -4- and the oil intake pipe. 


— Remove the bolts -1-. 


— Press the oil pan upper section from cylinder block at desig- 
nated points using a suitable screwdriver -A-. 


B - Crankshaft Bearing Cap 6 
C - Crankshaft Bearing Cap 1 


Installing 


A WARNING 


To prevent injuries from shavings, wear protective goggles and 
protective clothing. 


— Remove sealant residue from the oil pan upper section using 
for example a rotating plastic brush. 


A Caution 


Make sure that no sealant residue enters the engine. 


— Clean the sealing surfaces, they must be free of oiLand grease. 


— Cut the tube nozzle at the front marking (nozzle diameter: ap- 
proximately 1 mm). 


Note shelf-life date. 


a) ves 


The oil pan upper section must be installed within five minutes 
after applying the sealant. 


417-0081 
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— Apply sealant beads -1-, -2- and -3- to the clean sealing sur- 
faces on the oil pan upper section as illustrated. 


¢ Sealant bead must be 1.5 to 2.0 mm thick. 


— Position the oil pan upper section on the cylinder block and 
align it on the transmission side. 


— Screw in two bolts each at front and rear hand-tight. 


— Wipe off any excess sealant -arrows-. 
— Loosen bolts again slightly. 


— Secure plates the Seal Installer - Valve Stem Seal Tool Adapt- 
er Plates -2036/1- from the Seal Installer - Valve Stem Seal 
Tool -2036- on cylinder block as shown. 


— Press the oil pan upper section firmly on to the Seal Installer 
- Valve Stem Seal Tool Adapter Plates -2036/1- and tighten 
bolts again hand-tight. 


— Screw in remaining bolts and tighten by hand. 


Make sure that the upper part of oil pan is in contact with the 
Seal Installer - Valve Stem Seal Tool Adapter Plates -2036/1- . 


— Tighten all bolts in diagonal sequence from inside working to- 
ward outside. 


— Instalkthe new seal -5- in the oil pump -6-. 


— Install the oil intake pipe -1- using the bolts -2- and -3- as well 
as the bracket -4-. 


Ee 
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— Install the glide rail -2-, relieve tension on chain tensioner -1- 
and pull out the Locking Pin - T10115- . 


— Adjust the valve timing. Refer to 
> “3.2 Valve Timing, Adjusting”, page 64 . 


The rest of the installation follows the reverse.of the removal pro- 
cedures. Note the following: 


¢@ After installing the oil pan, allow the sealant to dry for approx- 
imately 30 minutes. Only after then may the engine oil be 
replenished. 


@ Remove the Crankshaft Locking Pin -T40069- from the back 
of the cylinder block and install the bolt. 


@ Fill the coolant. Refer to 
> “4.1 Coolant, Draining and Filling”, page 123 . 


Tightening specifications: 


[Component | Nm 
Oil pan upper section to cylinder block 


Oil intake pipe to oil pump 
Oil intake pipe to oil pan upper section 


4.4 Oil Pump 

Special tools and workshop equipment required 
@ Torque Wrench 1331 5-50Nm - VAG1331- 
 Counterhold - Kit - Multiple Use - T10172- 

# Oil Pump Alignment Plate - T03005- 
Removing 


— Remove the oil pan upper section. Refer to 
> “4.3 Oil Pan Upper Section”, page 100 . 


— Tension the chain tensioner -1-, lock it using the Locking Pin 
- 710115- and remove it. 


— Remove the bolt -1-. 


Hold the chain sprocket -2- using the Counterhold - Kit - Mul- 
tiple Use - T10172-. 


— Remove the chain sprocket from the oil pump and then remove 
the oil pump. 


Installing 
¢ Crankshaft is secured 


| M13-0189 


3 
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Replace the O-ring -item 25- => Item 25 (page 93) and hand- 
tighten the screws with the oil pump to the cylinder block. 


Place chain sprocket with lettering facing outward on to oil 
pump shaft and firmly bolt it with a new bolt -1- (drive chain not 
yet installed). 


Tightening specification: 20 Nm + 90° (1/4 turn) additional turn 


Loosen the bolts -2 through 4-. 
Oil pump must be able to be slid easily. 


Check the Oil Pump Alignment Plate - 710172- . If there are 
still protective shields on the magnets, remove them: 


Check that there are.no’shavings located on magnets from the 
Oil Pump Alignment Plate - T03005- . 


The contact surfaces on the crankshaft, the tool and the chain 
sprocket must be clean. 


Placesthe Oil Pump Alignment Plate - T03005- on the crank- 
shaftjournal and bolt it with two bolts -1- from the vibration 
damper/belt pulley. 


Tightening specification: 30 Nm. 


Oil pump is activated by magnets. 


j 
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— Remove the Crankshaft Locking Pin - T40069- . 


M15-0176 


— Press the crankshaft in the axial bearing play toward the belt 
drive -arrow 1- and secure it with a -shim- as shown in the 
illustration. 


s Press the oil pump lightly toward the chain drive -arrow 2-. 


[a] Note 


This work step Is important in order to guarantee correct position 
of chain sprockets to each other. 


— Tighten the bolts -2- and -3- first and then the bolt -4- to 25 
Ni 


—  Installthe Crankshaft Locking Pin - T40069- again. Crankshaft 
must onl¥ybe rotated slightly around TBE, point for this. Oth- 
erwise therevis a risk the valves rest “a pistons. 


03005-,< 


— Ifanewoil pump is installed; fill oil pump-Wwith some engine oil 
via intake channel and rotate oil pump several times through. 


— Remove the Oil Pamp Alignment Plat 


— Place drive chain on to oil pump chain sprocket. 


— Install he oil pan upper section. Refer to <§ \) SSR. SN G M17-0051 
> “4.3 Oil Pan Upper Section”, page 100 . = 
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— Install the glide rail -2-, relieve tension on chain tensioner -1- 
and pull out the Locking Pin - T10115- . 


[a] Note 


Make sure that drive chain lies correct in glide track -4- and in 
tensioning track -3-. 


— Adjust the valve timing. Refer to 
> “3.2 Valve Timing, Adjusting”, page 64 . 


The rest of the installation follows the reverse of the removal pro- dis [_M13-0189 
cedures. Note the following: 


@ Remove the Crankshaft Locking Pin - T40069- from the cylin- 
der block at the rear and install the plug (30 Nm). 


@ Fill the coolant. Refer to 
> “4.1 Coolant, Draining and Filling”, page 123 . 


4.5 Oil Pump 

Special tools and workshop equipment required 
@ Torque Wrench 1331 5-50Nm - VAG1331- 
 Counterhold - Kit - Multiple Use - T10172- 

# Oil Pump Alignment Plate - T03005- 

# Oil Pump Shim - T03005/1- 


[a] Note 


In MY 2008, the timing mechanism drive chain was changed from 
4 roller chain to a toothed chain. The gears are now wider and 
tool TO3005/1 must also be used when securing the oil pump. 


Removing 


— Remove the oil pan upper section. Refer to 
> “4.3 Oil Pan Upper Section”, page 100°: 


— Tension the chain tensioner -1-, lock‘it using the Locking Pin 
- T10115- and remove it. 


| _M13-0789 
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— Remove the bolt -1-. 


Hold the chain sprocket -2-stsing the Counterhold - Kit - Mul- 
tiple Use - T10172-. 


— Remove the chain sprocket from the oil pump and then remove 
the oil pump. 


Installing 
* Crankshaft is sécured 
— Replace the @-ring -item 25- = Item 25 (page 93) . 


— Attach the oif pump to cylinder block hand-tight. 


— Place chain Sprocket with lettering facing outward on to oil 
pump shaft and firmly bolt it with a new bolt -1- (drive chain not 
yet installed): 


Tightening spécification: 20 Nm + 90° (1/4 turn) additional turn 


— Loosen the bolts -2 through 4-. 
¢ Oil pump must be able to be slid easily. 


— Check the Oil Pump Alignment Plate - T10172-. If there are 
still protective shields on the magnets, remove them. 


— Check that there are no shavings located on magnets from the 
Oil Pump Alignment Plate - T03005- . 


¢« Thecontact surfaces on the crankshaft, the tools and the chain 
sprocket must be clean. 


— Place the Oil Pump Shim - T03005/1- and the Oil Pump Align- 
ment Plate - T03005- on the crankshaft pins and secure both 
with the two bolts -1- from the vibration damper/belt pulley. 


Tightening specification: 30 Nm. 


Oil pump is activated by magnets. 


= @. 
iG rr 
¢ —T03005 
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— Remove the Crankshaft Locking! Pin - T40069- . 


— Press the crankshaft in the axial bearing play toward the belt 
drive -arrow 1-‘and secure it with a -shim- as shown in the 
illustration. 


— Press the oil pump‘tightly toward the chain drive -arrow 2-. 


(B) Note ral 


This work step is important in order to guarantee correct position 
of chain sprockets to each other. 


— Tighten the bolts -2- and -3- first and then the bolt -4- to 25 
Nm. 


— Install the Crankshaft Locking Pin - T40069- again. Crankshaft 
must only be rotated slightly around TDC point for this. Oth- 
erwise there is a risk the valves rest on the pistons. 


— Remove the Oil Pump Alignment Plate - T03005- and the Oil 
Pump Shim - T03005/1- . 


— Ifanew oil pump is installed, fill oil pump with some engine oil 
via intake channel and rotate oil pump several times through. 


— Place drive chain on to oil pump chain sprocket. 


— Install he oil pan upper section. Refer to 
> “4.3 Oil Pan Upper Section”, page 100 . 
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— Install the glide rail -2-, relieve tension on chain tensioner -1- 
and pull out the Locking Pin - T10115- . 


[a] Note 


Make sure that drive chain lies correct in glide track -4- and in 
tensioning track -3-. 


— Adjust the valve timing. Refer to 
> “3.2 Valve Timing, Adjusting”, page 64 . 


The rest of the installation follows the reverse of the removal pro- a ee [_M13-0189 
cedures. Note the following: 


@ Remove the Crankshaft Locking Pin - T40069- from the cylin- 
der block at the rear and install the plug (30 Nm). 


@ Fill the coolant. Refer to 
> “4.1 Coolant, Draining and Filling”, page 123 . 
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5 Special Tools 


Special tools and workshop 
equipment required 


¥.AG@1342 wo ¥.AG 15227B 


Wt? -Oout 


@ Oil Pressure Gauge Kit - VAG1342- 
@ Voltage Tester - VAG1527B- 
Connector Test Set - VAG1594A- or -VAG1594C- 
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V.A.G 1331 


W1?-10005 


@ Torque Wrench 1331 5-50Nm - VAG1331- 
 Counterhold - Kit - Multiple Use -710172- 
@ Oil Pump Alignment Plate - TO03005- 


@ Locking Pin - T10115- 


T10115 


woo-12314 
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@ Oil Drain Adapter - T40057- 
T40057 


@ Torque Wrench 1331 5-50Nm - VAG1331- 
V.A.G 1331 
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19- Cooling System 


1 General Information 
=> “1.1 Cooling System Components”, page 113 


1.1 Cooling System Components 


rN WARNING 


Hot steam may escape when opening the reservoir. 


@ Wear protective eyewear and protective clothing to pre- 
vent eye injury and scalding; 


@ Cover the cap with a cloth and open very carefully. 


rN Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


@ Route lines ofall types (for example for fuel, hydraulic, 
EVAP canister system, coolant and refrigerant, brake flu- 
id, vacuum) and electrical wiring so that the original path 
is followed. 


@ To prevent damage to the lines, make sure there is suffi- 
cient clearance to all moving or hot components. 


[a] Note 


@ When the engine is watm the cooling system is under pres- 
sure. lfnecessary releasé pressure before commencing repair 
work. in 


ey 
@ Secure all hose connections withhose clamps, allocation. dRe- 
fer to the Parts Catalog. = 


@ Use Spring-Type Clip Pliers to installing spring clips. 
@ Replace the gaskets and seals. 


@ Arrows on coolant pipes and coolant hoses must line up 
across from each other. 
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2 Description and Operation 

> “2.1 Overview - Engine-Side Coolant System Components”, 

page 114 

> “2.2 Overview - Body-Side Coolant System Components”, page 

118 

> “2.3 Coolant Hose Connection Diagram”, page 119 

2.1 Overview - Engine-Side Coolant System Components 
Part 1 


Part 2. Refer to = page 115 


1 - Cylinder Block 
2 - Oil Cooler 


3 - Bolt 
Oh 25Nm 
4 - Bolt 
Oh 10 Nm 


5 - To heater core of heater, 
bottom 


6 - Clip 
7 - O-Ring 
QO) Replace 


8 - Front Coolant-Pipe 


9 - ConnectingsHose 
10 - O-Ring 

QO) Replace 
11 - Coolant Pipe 


12 - Connecting Hose 
13 - Connection 

14 - To Radiator, Bottom 
15 - Bolt 

O 5Nm 

16 - O-Ring 

OY Replace 


17 - Coolant Thermostat 


LY Removing-and instal- 
ling. Refer to 

> "4.3 Coolant. hermo- 
stat”, page 129 : 


Q Note installation position: 


Valve must be at top 
Q) Checking (coolant thermostat installed): 
Refer to the Vehicle Diagnostic Tester in “Guided Functions” 


OY checking (coolant thermostat removed): 
Heat up thermostat in water 
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Starts to open: approximately 80 °C (176 °F) 
Opening end: approximately 95 °C (203 °F) 
Opening lift: minimum 8 mm 


18 - Seal 
OY Replace 
19 - Bolt 
O 9Nm 
20 - Coolant Thermostat Housing 
21 - Seal 
QO) Replace 
22 - Sub-Assembly Bracket 
23 - Bolt 
O 10Nm 


24 - Coolant Pump 
LY With integrated:silicone sealing ring for the cylinder block seal 


OY Removing and installing. Refer to = “4.2 Coolant Pump”, page 126. 


25 - Right Coolant Pipe Any 

QO Secured to the engine mount A 
26 - To Expansion Tank, Bottom ak 
Part 2 


Part 1. Refer to > page 114 
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1 - Coolant Connection 


1 Pressed in cylinder 
head 


) Clean before installing 
the coolant distribution 
housing -item 17- 


=> Item 17 (page 116) . 


— If necessary, remove 
coolant deposits usingea 
copper wire brush-or 
fine sandpaper (mini- 
mum 100 grit). 


Q) If the pipe connection is 
worn;eplace it using 
Locking Fluid - D 
000600 A2- . 


2 - Circlip 
3 - Seal 


Q) sReplace after removing 
coolant distribution 
housing -item 17- 
=> Item 17 (page 116) 


4 - To\.Expansion Tank, Top 


5 - Rear Coolant Pipe 
6 - Bolt 
QO 10;Nm 
7 - Heat Shield 
8 - To HeaterCore, Top 
9 - Supply Hose 
10 - Bypass Thermostat 


) Only for vehicles with an 
automatic transmission 


O) Overview. Refer to > Fig. ““Overview - Bypass Thermostat” , page 117. 
L) Checking. Refer to > page 117. 

11 - To ATF Cooler 

) Only for vehicles with an automatic transmission 


| M19-0104 


12 - To Heater Core, Bottom 


13 - From ATF Cooler 
Q) Only for vehicles with an automatic transmission 


14 - Return Hose 


15 - Coolant Pipe 
QO) Bolted to coolant regulator housing -item 17- = Item 17 (page 116) 


16 - To Coolant Regulator Housing 
17 - Coolant Distribution Housing 
18 - Supply Hose 

19 - To Top of Radiator 


20 - Coolant Hoses 
Q) Only for the coolant reservoir Throttle Valve Control Module - J338- 
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21 - Throttle Valve Control Module - J338- 
22 - Engine Coolant Temperature Sensor - G62- 
23 - O-Ring 
QO) Replace 
24 - Clip 


Overview - Bypass Thermostat 


1 - Spring Bracket /\~—1 


SLY ED ayy 
mel, It 
‘dae Game ae 


2 - Housing Lower Section 


- Pay attention to the installed position: the arrow points to the 
ATF cooler 


3 - Operating Element / 
4 - Spring / 


5 - O-Ring 2 3 3 5 6 


| M19-0218 


6 - Housing Upper Section 

Checking bypass thermostat 

— Remove the operating element -3- and warm it up in hot water. 
Opening begins: approximately 75 °C 
Opening ends: approximately 85 °C 
Opening travel: approximately 5 mm 
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22 Overview - Body-Side Coolant System Components 


1 - Upper Coolant Hose 
() From the coolant distri- 
bution housing to cylin- 
der head 
2 - O-Ring 
L) Replace if damaged 
3 - Radiator 


LY Removing and instal- 
ling. Refer to 
=> “4.5 Radiator”, 


page 131. 


QO After replacing, replace 
entire amount of cool- 
ant. 


4 - Seal 


5 - Cap 


(9 Check using Cooling 
System Tester - 
VAG1274B- and Cool- 
ing System Tester - 
Adapter - VAG1274/9- . 
Refer to 


=> “3.1 Cooling System 
Checking for Leaks”, 


page 121. 


Q) The pressure relief 
valve must open at 1.4 
to 1.6 bar 


6 - Connector 
7 - Bolt 
O 2Nm 


8 - Reservoir SS | M19-0188 


) Perform a leak test for : 
the coolant system using the Cooling System Tester - VAG1274B- and Cooling System Tester - Adapter 
- VAG1274/8- . Refer to > “3.1 Cooling’System, Checking for Leaks”, page 121. 


9 - Mount 

) For the radiator 

10 - Bolt 

O 7Nm 

11 - Spacer 

Q) For refrigerant line bracket 


12 - Mount 
LY Insert in lock carrier 


13 - Bolt 
O SNm 


14 - Air Shroud 


15 - Bolt A 
QO SNm 
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16 - Coolant Fan 2 - V177- 
Q) Removing and installing. Refer to > “4.4 Coolant Fan V7.and Coolant Fan 2 V177”, page 131. 
17 - Connector 
18 - Connector 
19 - Coolant Fan - V7- 


LY Removing and installing. Refer tos “4.4 Coolant Fan V7 and Coolant Fan 2 V177”, page 731 . 
QO) With Coolant Fan Control Module - J293- 


20 - Lower Coolant Hose 
() From connection for coolant-regulator 


21 - Clip 
22 - Engine Coolant Temperature Sensor on Radiator Outlet - G83- 
23 - O-Ring 

QO) Replace 


2.3 Coolant Hose Connection Diagram 


1 - Radiator 


() Removing and instal- 
ling. Refer to 
=> “4.5 Radiator”, 
page 131. 

QO) Replace the coolant af- 
ter replacing the heater 
core. 


2 - Coolant Pipe 
3 - Intake Manifold 


4 - Coolant Pump and Coolant 
Thermostat 


Q) Coolant Pump, Remov- 
ing and Installing. Refer 
to 
> “4.2 Coolant Pump”, 
page 126 . 

QO) Coolant thermostat, re- 
moving and installing. 
Refer to / 
> “4.3 Coolant Thermo- / | 


stat”, page 129. } WAL Le 
Q Checking coolant regu- ot a : 
lator. Refer to -item 17- 18~ 19 20 


=> Item 17 (page 114) . y 


5 - Front Coolant Pipe 


() Secured to bracket for 
assemblies 


6 - Right Coolant Pipe 


(1 Secured to the engine 
mount 


7 - Reservoir 
OQ With cap 


) Pressure relief valve inside cap, checking. Refer to 
> “3.1 Cooling System, Checking for Leaks”, page 121 . 
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Rear Coolant Pipe 

Cylinder Head/Cylinder Block 

QO) Replace the coolant after replacing the heater core. 
- Coolant Distribution Housing 

- Quick-Release Coupling 

(1 Lower connection 

- Heater Core 

(1 Replace the coolant after replacing the heater core. 
- Quick-Release Coupling 

() Upper connection 


- Bypass Thermostat 

) Only for vehicles with an automatic transmission 
O) Overview. Refer to > Fig. ““Overview - Bypass Thermostat™ , page 117. 
L) Checking. Refer to > page 117. 

- ATF Cooler 

() Only for vehicles with an automatic transmission 
- Oil Cooler 


- Coolant Hose 


There are two versions: 


18 


19 


20 


21 


22 


OY Without an engine preheater 
LY With an engine preheater 


- Preheater 

OY Only on vehicles with an engine preheater 

- Throttle Valve Control Module - J338- 

(1 Connection only for coolant heated throttle valve control module 

- Coolant Hoses 

) Only for the coolant reservoir Throttle Valve Control Module - J338- 


- Quick-Release Coupling 
O) Lower connection 


- Quick-Release Coupling 


QO) Upper connection 


1 20 Rep. Gr.19 - Cooling System 


Golf Variant 2007 > , Golf Variant 2010 > , Jetta 2005 > 


Engine Mechanical, Fuel Injection and Ignition - Edition 10.2014 


3 Diagnosis and Testing 
> “3.1 Cooling System, Checking for Leaks”, page 121 


3.1 Cooling System, Checking for Leaks 
Special tools and workshop equipment required 

# Cooling System Tester - VAG1274B- 

Cooling System Tester - Adapter - VAG1274/8- 

# Cooling System Tester - Adapter - VAG1274/9- 

Test Conditions 

* Engine at operating temperature. 


Test Sequence 


rN WARNING 


Hot steam may escape when opening the reservoir. 


@ Wear protective eyewear and protective clothing to pre- 
vent eye injury and scalding. 


@ Cover the cap with a cloth and open very carefully. 


— Open cap of.coolant expansion tank. 


— Install the‘Cooling System Tester - Adapter - VAG1274/8>-in 
the coolant expansion tank. 


— Clamp the Adapter - VAG1274B/1- in the Cooling System 
Tester - Adapter - VAG1274/8- . 


— SConnect the Adapter - VAG1274B/1- to the Cooling System 
Tester - VAG1274B- using the hose provided. 


= Generate a positive pressure of approximately 1.0 bar using 
hand pump of tester. 


rN WARNING 


Risk of scalding! The existing pressure must be reduced before 


(R= 


we 
Ay 


disconnecting the Cooling System Tester - VAG1274B- from 
the connecting hose or the Adapter - VAG1274B/1-. To do this, 
press the pressure release valve on the Cooling System Tester 
- VAG1274B- until the pressure gauge displays the value »0«. 


If the pressure drops: 
— Search for leaking areas and repair the malfunction. 


Pressure“Relief Valve in Cap, Checking pig, i mOAORIG 


— Install the cap in the Cooling Systemiiester - Adapters 
VAG1274/9- - 4 


— Clamp the Adapter - VAG41274B/1- in the:Cooling System 
Tester - Adapter - VAG1274/9- . 
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— Connect the Adapter - VAG1274B/1- to the Cooling System 
Tester - VAG1274B- using the hose provided. 


— Actuate the hand pump. 


« The pressure release valve must open at 1.4 to 1.6 bar. 
If the pressure relief valve opens too early or too late: 
— Replace cap. 


3 
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4 Removal and Installation 
=> “4.1 Coolant, Draining and Filling”, page 123 


> “4.2 Coolant Pump”, page 126 
> “4.3 Coolant Thermostat”, page 129 
> “4.4 Coolant Fan V7 and Coolant Fan 2 V177 ”, page 131 


> “4.5 Radiator”, page 131 
4.1 Coolant, Draining and Filling 


Special tools and workshop equipment required 

Refractometer - T10007A- 

Drip Tray - VAG1306- or Shop Crane - Drip Tray - VAS6208- 
Hose Clip Pliers 

Cooling System Charge Kit - VAS6096- 

Cooling System Tester - Adapter - VAG1274/8- 

Draining 


[a] Note 


@ Drained coolant must be stored in a clean container for dis- 
posal or reuse. 


5 i A A a 


@ Follow disposal regulations. 


rN WARNING 


Hot steam may escape when opening the reservoir. 


@ Wear protective eyewear and protective clothing to pre- 
vent eye injury and scalding. 


@ Cover the cap with a cloth and open very carefully. 


— Remove the cap from the coolant reservoir, 


— Remove the noise insulation. Refer to = Body-.Exterior; Rep. 
Gr. 50 ; Noise Insulation . 


— Place the Drip Tray - VAG1306- or Shop Crane - Drip Tray-, 
VAS6208- underneath. 
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— Open the spring clamp -arrow- and disconnect the coolant 
hose. 


Coolant will run onto the bumper cover if the quick-release 
coupling on the radiator connection is pulled off. 


Filling 


[a] Note 


@ The water portion of the coolant influences the effectiveness 
of the coolant. 


M19-0199 


@ Volkswagen has decided to define the water quality used in 
the cooling system based on the different mixtures and country 
and regional requirements. 


@ Use distilled water. 


@ For this reason, we recommend using distilled water for older 
models when adding coolant or filling coolant for the first time. 


@ Onnewer models (from MY 2010), distilled water is required. 


rN Caution 


Only use distilled water for mixing with G12 plus plus. Using 
distilled water provides optimum corrosion protection. 
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[a] Note T10007 


@ On vehicles from MY 2008, only coolant additive G 12 Plus- 
Plus conforming to TL VW774 G may be used. 


@ Onvehicles through MY 2007, coolant additive G 12 plus con- 
forming to TL VW774 F and G 72 plus-plus conforming to TL 
VW774 G may be used. 


@ G12 plus plus may be mixed with the previous-codlantadaitive 
G12 plus. Both are colored purple: 


@ Coolant additives marked with “Conforms to TL VW774 G” or 
“Conforms to TL VW774 F’ prevent freezing and corrosion 
damage and scaling and they increase the boiling point. For 
this reason the system must be filled all year round with frost 
and corrosion ptotection additives. 


@ Because of its high boiling point, the coolant contributes to 
engine reliability under heavy loads, particularly in countries 
with tropical climates. 


@ Freeze protection must be assured to about -25 C (in arctic 
climatic countries to about -35 °C). 


@ The coolant concentration must not be reduced by adding wa- 
ter evenin warmer seasons and in warmer countries. The 
coolant additive portion must be at least 40%. 


@ /fgreaterfrost protection is required for climatic reasons, the 
amount of coolant additive can be increased, but only up to 
60% (frost protection down to approximately -40 °C (-40 °F)), 
otherwise trost protection and cooling effectiveness will be re- 
duced. 


@ The Refractometer -T10007a- is recommended for determin- 
ing the currert-freeze protection density. 


@ Donotuse the old.coolant again if replacing the radiator, heat- 
er core, cylinder héad or cylinder head gasket. 


Recommended mixture ratios: 


-25 °C (-13 °F) 
-35 °C (-31 °F) 


1) The quantity of coolant can vary depending upon the vehicle 
equipment. 


— Connect the coolant hose to the connection and secure it using 
a spring clamp. 


— Install the noise insulation. Refer to = Body Exterior; Rep. Gr. 
50 ; Noise Insulation . 


Filling with Cooling System Charge Kit - VAS6096- 


— Install the Cooling System Tester - Adapter - VAG1274/8- onto 
the expansion tank. 


— Fill coolant circuit using Cooling System Charge Kit - 
VAS6096- . Refer to Operating Instructions for Cooling Sys- 
tem Charge Kit. 


Filling without Cooling System Charge Kit - VAS6096- 
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- Slowly fill the coolant to the upper marking of the hatched field 
-arrow- on the expansion tank. 


— Close the reservoir. 
— Turn off the heater and air conditioning. 


— Start engine and maintain an engine speed of about 2000 
RPM for approximately 3 minutes. 


— Let engine run until the fan starts up. 


rN WARNING 


Hot steam may escape when opening the reservoir. 


@ Wear protective eyewear and protective clothing to pre- 
vent eye injury and scalding. 


@ Cover the cap with a cloth and open very carefully. 


— Check coolant level and fill as necessary. 


@ With engine at operating temperature, coolant level must lie at 
top marking of hatched area -arrow-. 


@ With engine cold, coolant level should be located approxi- 
mately in the center of hatched area. 


4.2 Coolant Pump 

Special tools and workshop equipment required 

Engine Support Bridge - 10-222A- 

Engine Support Bridge - Engine Support 3 - 10-222A/3- 
Engine Support Bridge - Engine Support Feet = 10-222A/8- 
Engine/Gearbox Support Shackle (2 pc.) - 10-222A/12- 
Torque Wrench 1331 5-50Nm - VAG1331- 

Torque Wrench 1332 40-200Nm - VAG1332- 


Fae 
rN Caution a 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


5 A A A A a 


@ Route lines of all types (for example for fuel, hydraulic, 


EVAP canister system, coolant and refrigerant, brake flu- 
id, vacuum) and electrical wiring so that the original path 
Is followed. 


@ To prevent damage to the lines, make sure there is suffi- 
cient clearance to all moving or hot components. 


Removing 


— Remove the engine cover with air filter. Refer to 
=> “4.1 Engine Cover with Air Filter’, page 216 . 


— Remove the battery. Refer to = Electrical Equipment; Rep. 
Gr. 27 ; Battery; Removing and Installing; Vehicles with Gas- 
oline Engine . 
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— Open the E-box cover -1- and disconnect the wire -2-. 


— Remove bolts -arrows-,and'remove battérycholder from the 
vehicle. 


rN WARNING 


Hot steam may escape when opening the reservoir. 


@ “Wear protective eyewear and protective clothing to pre- 
vent eye injury and scalding. 


@ Cover the cap with a cloth and open very carefully. 


= Drain the coolant. Refer to 
> “4.1 Coolant, Draining and Filling”, page 123 . 


—2, Remove the air guide from the lock carrier -arrows-. 


FG} 


— Remove the intake hose -4-. To do so, disconnect the air ho- 
ses -1- and -2- (compress the spring clip) and remove spring 
clamp -3-. 


— Remove the right front wheel housing liner front and rear sec- 
tions. Refer to => Body Exterior; Rep. Gr. 66 ; Wheel Housing 
Liner . 


— Remove the ribbed belt for generator and coolant pump. Refer 
to > “4.1 Ribbed Belt”, page 43 . 
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— Remove the four nuts -2- and the bolts -3-. 


— Remove the exhaust pipe -1- from the manifold and tie it se- 
curely to the side. Refer to 
> “4.1 Front Exhaust Pipe with Catalytic Converter, Removing 
and Installing”, page 246 . 


[a| Note 


Flex joint in front exhaust pipe must not be bentmmoresthan,10.° — IS ve y : 
otherwise it may be damaged. = ) ee 
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— Remove the pendulum support. Refer to > Suspension, 
Wheels, Steering; Rep.-Gr. 40 ; Overview: Subframe, Stabil- 
izer, Control Arm; Removing and Installing . 


Vehicles with a manual transmission 


— Remove shift mechanism from transmission. Refer to > Man- 
ual Transmission; Rep. Gr. 34 ; Gearshift Mechanism, Serv- 
icing . 

Vehicles with ansautomatic transmission 


— Remove thesselector lever cable from the transmission. Refer 
to = Automatic Transmission; Rep. Gr. 37 ; Selector Mech- 
anism . 


Continuation for all vehicles 


— Install the Engine Support Bridge - 10-222A- with the Engine f-% 
Support Bridge - Engine Support Feet - 10-222A/8- and sup- 1 10-222A/12 
port the enginé/transmission assembly in installation position \ | 40-222A/3 
using Engine Support Bridge - Engine Support 3 - 10-222A/3- _ : 
and Engine/Gearbox Support Shackle (2 pc.) - 10-222A/12- . 


[a] Note 


¢ IMlustration shows the arrangement with automatic tra isi /S- 
sion. 


@ Onvehicles with manual transmission, the spindle -A- is to be 
located toward rear and secured to reinforcement brace of 
transmission. 


— Remove the bolt -2- and move the windshield washer reservoir 
-1- toward the front. 


— Remove the bolts -6- and disconnect the connector -3-. 


— Remove the bolts -5- and lay the coolant expansion tank on 
the engine, with the hoses still connected. 
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— Remove the bolts -1-, -2- and -3- and remove the engine 
mount. 


[a] Note 


The rear bolt -2- is accessible through a hole in the wheel housing. 


— Remove transmission-side subframe bracket bolts -arrows-. 


— Slide engine as far aS possible toward front and toward left. 


— Remove the 3 bolts -item 23- => Item 23 (page 115) and the 
coolant pump -A,, as illustrated. 


Installing 
Install in reverse ordersof removal. Note the following: 


@ Pay attention to the installed position of the coolant pump. The 
plug inside the housing‘faces downward. 


@ Fill the coolant. Refer to 
> “4.1 Coolant, Draining and Filling”, page 123 . 


@ Install the battery. Refer to > Electrical/Equipment; Rep. 
27 ; Battery, Removing and Installing; Vehiclés with Gasoliné 
Engine . 


Tightening specifications: 


[Component Nm 


Install subframe mount 2 > “1 Descrip- 
tion and Oper- Lee 2 er 
slo saab 


Coolant pump to [Coolant pump to cylinderblock = si block 


4.3 Coolant Thermostat 

Special tools and workshop equipment required 

@ Refractometer - T10007A- 

@ Drip Tray - VAG1306- or Shop Crane - Drip Tray - VAS6208- 
@ Torque Wrench 1331 5-50Nm - VAG1331- 

@ Hose Clip Pliers 


—_ 


[_M19-0190 
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[a] Note 


Checking coolant regulator -item 17- => Item 17 (page 1.14). 


Removing 


rN WARNING 


Hot steam may escape when opéning the reservoir. 


@ Wear protective eyewear and protective clothing to pre- 
vent eye injury and scalding. 


@ Cover the cap with a cloth and open very carefully. 


— Drain the coolant. Refer to 
> “4.1 Coolant, Draining and Filling”, page 123 . 


— Remove the engine coverwith air filter. Refer to 
> “4.1 Engine Cover with Air Filter’, page 216 . 


— Remove the intake manifold. Refer to 
> “4.3 Intake Manifold”, page 218 . 


— Insert guide tube for oil dipstick into cylinder block again and 
screw it tightly so that no escaping coolant can run into the 
engine. 


— Place a suitable container under Coolant regulator housing to 
catch coolant flowing out. 


— Remove the bolts -arrows-, pull off the connections -A- and 
then remove the coolant thermostat. 


Installing 
Install in reverse order of removal. Note the following: 


@ Replace sealing ring -item 18- > Item 18 (page 115) and O- 
ring -item 16- => Item 16 (page 114) . 


@ Note installation position of coolant regulator -1-. Valve -2- 
must point upward. 


¢ Fill the coolant. Refer to 
> “4.1 Coolant, Draining and Filling”, page 123 . 


Tightening Specification: 


Component | Nm 
Connection to coolant thermostat housing 
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4.4 Coolant Fan - V7- and Coolant Fan 2 - 
V177- 
Removing 


— Remove the noise insulation. Refer to = Body Exterior; Rep. 
Gr. 50 ; Noise Insulation . 


— Unclip lower coolant hose from intake air elbow. 


— Disconnect the connector -1- and remove the bolts from the 
air shroud -arrows-. 


— Remove intake air elbow downward. 


— Disconnect the connector -1- and free up the wires. The in- 
stalled position of the connector varies from the picture. 


— Remove the nuts -arrows- and the fans. 
Installing 
Install in reverse order of removal. Note the following: 


Tightening specifications: 


Coolant fan to intake air elbow 
Air intake elbow to cooler 


4.5 Radiator 

Special tools and workshop equipment required 

Refractometer - T10007A- 

Drip Tray - VAG1306- or Shop Crane - Drip Tray - VAS6208- 
Hose Clip Pliers 

Cooling System Charge Kit - VAS6096- 

Cooling System Tester - Adapter - VAG1274/8- 


Removing 


CVNe oe ¢ 


= Remove the air shroud and the radiator fans. Refer to 
> “4.4 Coolant Fan V7 and Coolant Fan 2 V177”, 


page 131. 


=, Drain the coolant. Refer to 
> “4.1 Coolant, Draining and Filling”, page 123 . 


— <Remove the front bumper. Refer to > Body Exterior; Rep. Gr. 
63 ; Front Bumper 
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— Remove the intake air connection from the lock carrier 
-arrows-. 


— Disconnect the coolant connections‘on thé'top’and, a of 
the radiator (quick ach? eduplings). t, 


Z\ Caution 


To prevent eee to the condenser and the refrigerant lines, 
do not stretch, kink or bend the pipes and hoses. 


7 Remove the bolts -arrows- from the radiator mount. 


— Remove thé lower bolts -arrows- for the condenser. 


a 


— Move the cooler and condenser toward the rear and out of the 
lower mount. While doing this, pull the lock carrier on the left 


N19-10299 


mount -1- slightly downward. 
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Remove the bolts for the refrigerant lines on the right side of 
the radiator -arrow-. 


gen AG. Volkswagen 4g at 


gst? =r 


oo 
X 


N19-10325 
= — Place the upper radiator mount on the radiator and secure it 
=z with the lock carrier -arrows-. 
% — Install the front bumper. Refer to = Body Exterior; Rep. Gr. 
€ 63 . 
2. 
= Connect the coolant hoses on the top and bottom of the radi- 
“e ator using their quick-release fasteners. iy 
hy o 
= “Secure the intake air connection on the lock carrier. > 
Sy 
- Renee the air shroud with the ¢éelant fans. Refer to. - 
= “4%, Coolant Fan V7 and Codjght Fan 2 a 
page 13%, 
oN N19-10299 
— Fill the coolant’ Refer to yeaoer 


> “4.1 Coolant, Draining and Filling’, page 123. 
Tightening specifications: 


[Component | Nm 


Radiator mounting to lock carrier | 7 


Condenser to radiator | 5 


Air intake elbow to cooler 
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5 Special Tools 


Special tools and workshop 
equipment required 


T10007 


@ Refractometer - T10007A- 

@ Drip Tray - VAG1306- or Shop Crane - Drip Utay - VAS6208- 
@ Torque Wrench 1331, 5-50Nm - VAG1331- ra 

@ Hose Clip Pliers - VAS5024A- 
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T10007 V.A.G 1306 


VAS 5024 A_ 


VWV49-10001 


Refractometer - T10007A- 

Drip Tray - VAG1306- or Shop Crane - Drip Tray - VAS6208- 
Cooling System Charge Kit - VAS6096- 

Cooling System Tester - Adapter - VAG1274/8- 

Hose Clip Pliers - VAS5024A- 


| i A a a 
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10-222 A/3 


10-222 A/8 


V.A.G 1331 V.A.G 1332 


W19-10008 | 


Engine Support Bridge - 10-222A- 

Engine Support Bridge - Engine Support 3 -210-222A/3- 

Engine Support Bridge - Engine Support Feet:- 10-222A/8- 

Engine/Gearbox Support Shackle (2 pc.) - 10-222A/12- 

Torque Wrench 1331 5-50Nm - VAG1331- 

Torque Wrench 1332 40-200Nm - VAG1332- rn 


“ff ete Oo 
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VAS 6208 


VAS 6362 


W139 10031 


Refractometer - T10007A- 

Drip Tray - VAG1306- or Shop Crane - Drip Tray - VAS6208- 
Hose Clip Pliers - VAS6362- 

Cooling System Charge Kit - VAS6096- 

Cooling System Tester - Adapter - VAG1274/8- 


Cooling System Tester - VAG1274B- 
V.A.G 1274B 
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@ Cooling System Tester - Adapter - VAG1274/9- 


V.A.G 1274/9 
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20-— Fuel Suppl 


1 General Information 
> “1.1 Safety Precautions, Working on Fuel Supply System”, 
page 139 


> “1.2 Clean Working Conditions”, page 140 


> “1.3 EPC System Function”, pagé-140 


BGP, BGQ, CBTA and CBUA 
> “1.4 EVAP System Function”, page 141 


BTK and CCCA = “1.5 EVAP System Function”, page 141 


1.1 Safety Precautions; Working on Fuel 
Supply System 


rN WARNING 


Fuel system is under pressure! 


@ Always wear protective eyewear and protective clothing to 
prevent injuries and fuel from coming in contact with your 
Skin. 


2.) 


@ Wrap a cloth around the wiring connections before loos- 
ening hose connections. Then release pressure by care- 
fully pulling off the line. 


For safety reasons, switch off the current to the fuel pump be- 


fore opening the fuel system. Otherwise, the fuel pump will 
activate when the driver door opens or when the ignition 
switches on. Switch the power supply offin one of the following 
ways: 


@ Disconnecting the battery 
or 

@ Remove the Transfer Fuel Pump - G6- fuse. 
or 


@ Disconnect the connector on the fuel delivery unit flange. 


rN Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


@ Route lines of all types (for example for fuel, hydraulic, 


EVAP canister system, coolant and refrigerant, brake flu- 
id, vacuum) and electrical wiring so that the original path 
is followed. 


@ To prevent damage to the lines, make sure there is suffi- 
cient clearance to all moving or hot components. 


Always observe the following when removing and installing the 
fuel level sensor or the fuel pump(fuel delivery unit) from full or 
partially filled fuel tanks. 


@ Before starting work, switch on exhaust extraction system and 
place an extraction hose close to the installation opening of 
fuel tank to extract escaping fuel fumes. If no exhaust extrac- 
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tion system is available, a radial fan (as long as motor is not 


in air flow) with a displacement greater than 15 m°/h can be 
used. 


@ Do not let fuel come in contact with bare skin,\Wear fuel-re- 
sistant gloves. 


1.2 Clean Working Conditions 


When working on the fuel supply/injectionssystem, pay careful at- 
tention to the following “5 rules” of cleanliness: 


@ Thoroughly clean the connecting points and the surrounding 
area before loosening. 


@ Place the removed parts on a clean surface and cover them. 
Only use lint-free cloths! 


@ Carefully cover or seal opened components if the repair will 
not be done immediately. 


@ Install only clean parts: remove the‘teplacement parts from 
their packaging just before installingsthem. Do not use parts 
that have been stored loose (for example, in tool boxes etc.). 


@ When the fuel system is open: avoid working with compressed 
air if possible. Do not move vehicle unléss absolutely neces- 
sary. 


1.3 EPC System Function 


For EPC, the throttle valve is not operated by a cable;from the 
accelerator pedal. There is no mechanical connection between 
the gas pedal and the throttle valve. 


The position of the accelerator pedal is transmitted to the engine 
control module via two accelerator pedal position senders (ad- 
justable resistances, accommodated in one housing), that are 
connected to the accelerator pedal. 


The position of the accelerator pedal (driver controlled) is a main 
input for the engine control module. 


Operation of the throttle valve occurs via an electric motor (throttle 
valve actuator) in the throttle valve control module. This is true 
across the entire engine speed and engine load spectrum. 


The throttle valve is operated by the throttle drive according to the 
instructions of the Engine Control Module (ECM). 


With the engine at standstill and the ignition switched on, the En- 
gine Control Module (ECM) activates the throttle valve actuator 
precisely according to the specifications of the Throttle Position 
(TP) Sensor. This means, if the accelerator pedal is depressed 
half way, the throttle drive opens the throttle valve to the same 
degree; i.e. throttle valve is then opened approximately half way. 


With engine running (under load) the engine control module can 
open and close the throttle valve independently of the accelerator 
pedal position sensor. 


This means, for example, that the throttle valve could be fully 
opened even though the accelerator pedal has only been de- 
pressed half way. This has the advantage of preventing torque 
losses at the throttle valve. 


After evaluating the torque requirements of the various compo- 
nents (such as the A/C system, automatic transmission, ABS/ 
ESP, etc.), the engine control module calculates the optimal throt- 
tle valve opening angle for the current situation. 


Aside from that, it results in clearly better pollutant output and 
consumption values under certain load conditions. 
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“EPC” is a system containing all components that contribute to 
determining, controlling and monitoring the throttle valve position, 
for example Throttle Position (TP) Sensor, Throttle Valve Control 
Module, EPC warning light, Engine Control Module (ECM). 


1.4 EVAP System Function 


Depending upon air pressure and ambient temperature - more or 
less fuel vapors will form in the fuel tank. 


The EVAP canister system prevents these HC emissions from 
entering the atmosphere. 


Fuel vapors penetrate into EVAP canister via gravity valves inte- 
grated in the fuel tank. 


The activated charcoal in the canister stores these gases like a 
sponge. 


While driving, with oxygen sensor control active (engine warm), 
the EVAP Canister Purge Regulator Valve 1 - N80- (also called 
the regeneration valve) is activated by the engine control module 
in pulses depending on the load and engine speed. The opening 
time is dependent on input signals. 


During the cleansing process (regeneration of activated char- 
coal), the intake manifold pressure sucks fresh air through the air 
openings of the EVAP canister. Fuel vapor temporarily saved in 
the activated charcoal and fresh air are proportionately supplied 
via the EVAP Canister. Purge’ Regulator-Valve,1 - N80- to be 
burned. 


When no voltage is applied (for example, wiring open ciféuit), the 
solenoid valve is closed. The EVAP canister is not purged: 


Leak.Detection Function Description 


The EVAP canister system (including fuel tank) is equipped with 
adeak diagnostic that detects leaks (leaks) in the system. 


The diagnosis operates by pressurizing the system and should 
detect leaks where the damage exceeds 1 mm in diameter. 


During the diagnostics, the Leak Detection Pump - V144- gener- 
ates a positive pressure of approximately 30 mbar in the EVAP 
system. The pump is switched off once the pressure is reached 
once. When the pressure falls to below a certain figure, the pump 
will switch on again. On Board Diagnostic monitors the switch in- 
tervals and stores a DTC in DTC memory if the intervals are too 
short. 


1.5 EVAP System Function 


Depending upon air pressure and ambient temperature - more or 
less fuel vapors will form in the fuel tank. 


The EVAP canister system prevents these HC emissions from 
entéring the atmosphere. 


With quantity restrictions, fuel vapors travel from the highest point 
of the tank via the gravity valve (closed-at a tilt of 45°) andthe 
pressure retention valve to the EVAP ister. 


The activated charcoal in the canister Stores these gases like a 
sponge. 


While driving, with oxygen sensor control active (engine warm), 

EVAP Canister Purge Regulator Valve 1 - N80- , (also called the 
regeneration valve) is activated by the engine control module in 

pulses dependent on load and engine speed. The opening time 

is dependent on input signals. 


When purging (recovery of the activated charcoal), the suction 
tube vacuum sucks fresh air in through the ventilation opening on 
the underside of the EVAP canister. The fuel vapors stored 
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amongst the activated charcoal and fresh air are proportionately 
supplied to be burned. 


The pressure retention valve prevents fuel vapors from being 
sucked out of the tank when the Evaporative:Emission (EVAP) 
canister purge regulator valve.is*opened and an intake manifold 
vacuum is present. It therefore ensures that the evacuation ofthe 
EVAP canister has priority. 


When no voltage.is applied (for example, wiring open circuit), the 
solenoid valve is closed. The EVAP canister is not purged. 
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2 Description and Operation 
> “2.1 Overview - Fuel Tank ”, page 143 


> “2.2 Overview - Fuel Tank”, page 145 
> “2.3 Overview - Fuel Filter with Attachments”, page 147 


> “2.4 Overview - Accelerator Pedal Module”, page 148 


BGP, BGQ, CBTA and CBUA 
> “2.5 Overview - EVAP System”, page 149 


BTK and CCCA => “2.6 Overview - EVAP System”,cpage 153 


2.1 Overview - Fuel Tank 


1 - Bolt 


2 - Ground Connection 
L) Make sure it is secure 


3 - Vacuum Line 
1) To Leak Detection 
Pump - V144- 
4 - Bolt 
OQ 11Nm 


5 - Rivet 
6 - Shield 


QO) Riveted to lower clamp 
at factory 


CY When replacing fuel 
tank, set protective plate 
on filler tube and rivet 
clamp (holes on protec- 
tive plate must coincide 
with holes on filler tube). 


7 - Wiring Guide 
OY For the ABS line 
OY Clipped to the shield 


8 - Bolt 
QO 26Nm 
OY Replace 


[a] Note 


Only use bolts with loose washers to 

secure the fuel tank ma inting 

Straps. The tension strabs could 

twist when the bolts ard |tightened if é |_M20-0234 
other bolts are used. 


9 - Fuel Tank 
Q) Removing and installing. Refer to > “4.4 Fuel Tank”, page 181. 


10 - Lock Washer 
11 - Exhaust System Bracket 


12 - Mounting Strap 
Q) Note the installation position 
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13 - Shield 

14 - Supply Line 

) To fuel rail 

() Make sure it is secure 

15 - Fuel Filter 

Q Installed position: the arrow points in the flow direction 

QO) Fuel Filter with Attachments. Refer to > “2.3 Overview - Fuel Filter with Attachments”, page 147 . 
LY Removing and installing. Refer. toxs"4;5Euel Filter’, page 183 . 


16 - Vacuum Line 

LU From the Leak Detection Pump - V144- to the intake manifold 
QO) Clipped.to the fuel tank 

() Make;sure it is secure 


17 - Breather Line 

OY Krom EVAP canister to EVAP Canister Purge Regulator Valve 1 - N80- 
QO “Clipped to the fuel tank 

LS Make sure it is secure 


18 =Seal 

OQ Replace 

€ Install the dry seal into the opening in the fuel tank 

Q Only coat inner part with fuel when installing fuel delivery unit. 


19 =Fuel Delivery Unit 


Removing and installing. Refer to > “4.2 Fuel Delivery Unit”, page 177; 
Fuel Pump, Checking. Refer to = “3.1 Fuel Pump, Checking”, page 155 . 
Note installation position in fuel tank. Refer to 

=©Fig. “Installed position of fuel delivery unit’ , page 145 

With Fuel Level Sensor - G- 


Fuel cevel Sensor - G- , Removing and Installing. Refer to > “423 Fuel Level Sensor G ”, page 179. 
L) Clean thé,screen if it is dirty. m) 
20 - Locking Ring 

O 110Nm = 

() Make sure it is secure 

LY Remove and install with the Wrench - Fuel Sending Unit - T10202- 


21 - Return Line 

OY Blue 

LY Attached to the side of the fuel tank 

() Make sure it is secure 

22 - Cap 

() Engine codes BGP and CBTA: threaded connection 
() Engine codes BGQ and CBUA: bayonet connection 
(1 Replace the seal if damaged. 


23 - Fuel Filler Door Unit 

QO) With rubber cup 

LY Removing and Installing. Refer to > Body Exterior; Rep. Gr. 55 ; Fuel Filler Door Unit 
24 - To EVAP canister 

25 - Supply Line 

) Black 

L) Attached to the side of the fuel tank 


Ovo lOO Oo 
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L) Make sure it is secure 


Installed position of fuel delivery unit. ...a02"” volkswagen AG 


< 
[a] Note é ” 


@ The -arrow- points in the direction of travel. 


The tab -2- on fuel delivery unit muist lie between tabs -1- and 


@ Fuel delivery anit can only be installed in this position. 


N20-10626 


2.2 Overview - Fuel Tank 


1 - Bolt 

2 - Cap 3 
Q Replace the seal if dam- 
aged. e 

3 - Ground Connection 

Q Make sure it is secure 

4 - Bolt % 

OQ 11Nm “%, 

5 - Wiring Guide 

) For the ABS line 

6 - Bolt 

QO 26Nm 

OY Replace 


[a] Note 


Only use bolts with loos¢ washers to 
secure the fuel tank mo ting 


twist when the bolts ara \fi 
other bolts are used. 


7 - Fuel Tank 


(2 Removing and instal- 
ling. Refer to 
=> “4.4 Fuel Tank”, 


page 181. 
8 - Lock Washer 


9 - Exhaust System Bracket 


10 - Mounting Strap 
Q) Note the installation po- 
sition 
11 - Shield 
12 - Supply Line 
QO) To fuel rail 
Q) Make sure it is secure 
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13 - Fuel Filter 

O Installed position: the arrow points in the flow direction 

QO) Fuel Filter with Attachments. Refer to > “2.3 Overview - Fuel Filter with Attachments”, page 147 . 
LY Removing and installing. Refer to > “4.5 Fuel Filter’, page 183 . 


14 - Breather Line 

L) To the EVAP canister 

1 Attached to the side of the fuel tank 

() Make sure it is secure 

15 - Seal 

OY Replace 

O) Install.the dry seal into the opening in the fuel tank 
() Only coat inner part with fuel when installing fuel delivery unit: 


16 - Fuel Delivery Unit 
OQ SRemoving and installing. Refer to > “4.2 Fuel Delivery Unit”, page 477 . 
Uy; Fuel Pump, Checking. Refer to > “3.1 Fuel Pump, Checking”, page +55 . 
© Note installation position in fuel tank. Refer to 
> Fig. ““Installed position of fuel delivery unit’ , page 146 
() With Fuel Level Sensor - G- 
°Q Fuel Level Sensor - G- , Removing and Installing. Refer to = “4.3 FuelLevel Sensor G ”, page 179 . 


L) Clean the screen if it is dirty. 
17- Locking Ring 
QO 110 Nm 
( Make sure it is secure 
Li= Remove and install with the Wrench - Fuel Sending Unit - T10202- 
18 - Supply Line 
QO) Black 
) Attached to the side of the fuel tank 
() Make sure it is secure 
19- Return Line “,, 
OY Blue 


LY Attached to the side of the fuel tank 
O) Make sure it is secure 


20 - Fuel Filler Door Unit 
QO) With rubber cup 
CY Removing and Installing. Refer to > Body Exterior; Rep. Gr. 55 ; Fuel Filler Door Unit 


Installed position of fuel delivery unit 


The tab -2- on fuel delivery unit must lie between tabs -1- and 
-3-, 


[a] Note 


@ The -arrow- points in the direction of travel. 
@ Fuel delivery unit can only be installed in this position. 
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2.3 Overview - Fuel Filter with Attachments 


[a] Note 


From 10/2005, the fuel pressure regulator is integrated into the 
fuel filter and cannot be replaced separately. 


1 - Fuel Filter 


OY New version with inte- 
grated fuel pressure 
regulator 


L) Direction of flow is 
marked with arrows 


LY Do not switch the con- 
nections. 


LY Removing and instal- 

ling. Refer to 

> “4.5 Fuel Filter”, 

page 183 . 
QO ‘Installed position: pin on 
filter, housing must en- 
gage“in, recess of guide 
on filter bracket. Refer to 
> Fig. “Installation Po- 
sition” , page 184. 


2 - Clip 


QO) For fuel pressure regu- 
lator 


3 - Fuel Supply Line 
LY Black 
LJ From the fuel tank 


QO) Press in the circlip to re- 
lease the lines. 


4 - Fuel Return Line 
OY Blue 
L) To the fuel tank 


QO) Press in the circlip to re- 
lease the lines. 


5 - Fuel Pressure Regulator A20-1077 


OY New version integrated 
in fuel filter 


O) 4 bar 

OY Checking. Refer to > “3.2 Fuel Pressure Regulator and Residual Pressure, Checking”, page 211 . 
6 - Seal 

OY Replace 

7 - O-Ring 

OY Replace 


8 - Fuel Supply Line 

QO) Black 

L) To the engine 

QO) Press in the circlip to release the lines. 
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9 - Bolt 

O 3Nm 

10 - Mount 

L) For fuel filter 

LJ Secured on the fuel tank. 


2.4 Overview - Accelerator Pedal Module 
Electronic Power Control (EPC) 


1 - Connector 
QO Black 6-pin 


2 - Accelerator Pedal Position 
Sensor - G79- with Accelerator 
Pedal Position Sensor 2 - 
G185- 


OY Not adjustable 


QO) The throttle position 
sensor transmits the 
driver control to the en- 
gine control module 


L) -A- Openings for Accel- 
erator Pedal Module 
Release Tool - T10238- 


LY Removing and instal- 
ling. Refer to 
=> “4.7 Accelerator Ped- 
al Module”, page 186 . 
3 - Bolt 


QO 10Nm 
4 -Cap 


20510055 


3) 
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2.5 


Overview - EVAP System 
=> “2.5.1 Overview - EVAP System”, page 149 


> “2.5.2 EVAP System Diagram, through M¥ 2009”, page 151 


> “2.5.3 EVAP System Diagram, from M¥ 2010” 
Overview - EVAP System 


2.5.1 


4- 
2- 


() Behind the wheel hous- 


3- 


4- 


L) To remove, press re- 


5- 


6 - 


7T- 


8- 


10 


11 


LY On vehicle floor 


LY To the EVAP Canister 


O &8Nm 


LU) Engine Codes BGQ and 


4) Installed location: in the 


LY Removing and instal- 


L) Engine code BGP and 


) Installed location: in the 


Fuel Tank 
Breather Line 


ing liner 
Breather Line 
Breather Line 


Purge Regulator Valve 
1 - N80- on the intake 
manifold 

lease button 


Bolt 
EVAP Canister 


CBUA 


bottom of the spare 
wheel well 


ling. Refer to 
> “4.8 EVAP Canister’ 


page 189. 
EVAP Canister 


CBTA 


bottom of the spare 
wheel well 


LY Removing and instal- 
ling. Refer to 
=> “4.8 EVAP Canister’, page 189 . 
Connecting Pipe 
(1 Pressure side 
OY On vehicle floor 


Connecting Pipe 

() Pressure side 

() Behind the wheel housing liner 
- Bolt 

O 3Nm 


- Air Filter 


OY for the Leak Detection Pump - V144- 


| M20-0235 
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12 - Connecting Hose 

) Intake side 

13 - Mount 

1 For the Leak Detection Pump - V144- 

LY Attached to the right rear wheel housing liner 

14 - Bolt 

O 2Nm 

15 - Bolt 

O 9Nm 

16 - Leak Detection Pump - V144- 

LY Component location: under the wheel housing liner inside right rear wheel housing 
LY Removing and installing. Refer to > “4.9¢Leak Detection Pump V144 ”, page 190 . 


17 - Connector 
QO) Black, 3-pin 


18 - Vacuum Line 
@ Vehicles through MY 2009: from the intake manifold 


@ Vehicles from MY 10: from the connection to the vacuum line between the vacuum pump and the brake 
booster 


KG 
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2.5.2 EVAP System Diagram, through MY 2009 


1 - Leak Detection Pump - 
V144- 

OQ) Component location: 
under the wheel hous- 
ing liner inside the right 
rear wheel housing 

QO) Checking Vehicle Diag- 
nostic Tester . 

LY Removing and instal- 
ling. Refer to 
=> “4.9 Leak Detection 
Pump V144 ”, 
page 190 . 


2 - Connecting Line 


QO) From the Leak Detec- 
tion Pump - V144- to the 
EVAP canister. 


LY On the EVAP canister 


3 - EVAP Canister 


) Installed location: in the 
bottom of the spare 
wheel well 


LY Removing and instal- 
ling. Refer to 
=> “4.8 EVAP Canister’, 


page 189. 
4 - Separating Point 
() On the back of the fuel 
tank, on the right side 


5 - Throttle Valve Control Mod- 
ule - J338- 


Removing and installing. Refer 
t 


N2O-1084 3 


(e) 
> “4.2 Throttle Valve Control 
Module J338 ”, page 216 . 


6 - EVAP Canister Purge Regulator Valve 1 - N80- 
LY Checking Vehicle Diagnostic Tester . 


7 - Vacuum Line 

(1 Connected to the intake manifold 

8 - Separating Point 

) In the front of the engine compartment on the right side, under the coolant reservoir 
9 - Breather Line 

White 

From EVAP canister to EVAP Canister Purge Regulator Valve 1 - N80- 

Installed position: on the right side the underbody 

Secured on the fuel tank. 


Ouvuovo 


10 - Vacuum Line 
Green 
From the engine to the Leak Detection Pump - V144- . 
Installed position: on the right side the underbody 


Secured on the fuel tank. 


Oooo: 
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11 - Separating Point 
Q) In front of the fuel tank on the right side, near the fuel filter 
12 - Filler Neck 
13 - Breather Line 
) From the filler tube to the EVAP canister 


14 - Air Filter 
LY For the Leak Detection Pump - V144- 


2.5.3 EVAP System Diagram, from MY 2010 


1 - Leak Detection Pump - 
V14 


(1 Component location: 
under the wheel hous- 
ing liner inside right rear 
wheel housing 

() Checking Vehicle Diag- 
nostic Tester . 

LY Removing and instal- 
ling. Refer to 
=> "4.9 Leak Detection 
Pump V144 ”, 
page 190 . 


2 - Connecting Line 


OY From the Leak Detec- 
tion Pump - V144- to the 
EVAP canister. 


LY On the EVAP canister 


3 - EVAP Canister 


QO Installed location: in the 
bottom of the spare 
wheel well 

LY Removing and instal- 
ling. Refer to 
> “4.8 EVAP Canister’, 
page 189. 


4 - Separating Point 


() On the back of the fuel 
tank, on the right side 


5 - Vacuum Line 


(1 Connection tothe vac- 
uum line between the 
vacuum pump‘and the 
brake booster Sitem 7- 
=> Item 7 (page2152) 


QO Attached to the‘bulkhead by 3 clips 
6 - Brake Booster 


M20- 10001 


7 - Vacuum Line, from Vacuum Pump to Brake Booster 

8 - Vacuum Pump 

9 - Throttle Valve Control Module - J338- 

Removing and installing > “4.2 Throttle Valve Control nia ”, page 216 . 
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10 - EVAP Canister Purge Regulator Valve 1 - N80- 

LY Checking Vehicle Diagnostic Tester . 

11 - Separating Point 

) In the front of the engine compartment on the right side, under the coolant reservoir 
12 - Breather Line 

QO) White 

QO) from EVAP canisterto EVAP Canister Purge Regulator Valve 1 - N80- 

Installed position;on the right side the underbody 

LY Secured on the fuel tank. 


13 - Vacuum Line 

L) Green 

L) From the engine to the Leak Detection Pump - V144- . 

UO Installed position: on the right side the underbody 

) Secured on the fuel tank. 

14 - Separating Point 

) In front of the fuel tank on the right side, near the fuel filter 


15 - Filler Neck 

16 - Breather Line 

OY From the filler tubé:to the EVAP canister 
17 - Air Filter 

1 For the Leak Detection Pump - V144- 


2.6 Overview - EVAP System 
> “2.6.1 Overview - EVAP System”, page 153 


2.6.1 Overview - EVAP System 


[a] Note 


@ Hose connections are secured with either spring-type or 
clamp-type Clips. 


@ Always replace clamp-type clips with spring-type clips. 
@ Use Spring-Type Clip Pliers to installing spring clips. 
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1 - EVAP Canister 


Q) Installed location: inside 
the engine compart- 
ment on the right side 


2 - Pressure Retaining Valve 
with Connecting Hose 

3 - Breather Line 

(1 Make sure it is secure 
QO) From the fuel tank 


4 - Bolt 
Oh 10 Nm 


5 - EVAP Canister Purge Reg- 
ulator Valve 1 - N80- 


L) The valve is closed 
when the ignition is off 


OW Valve is activated 
(pulsed) by the engine 
control module when 
the engine is warm 


6 - Connecting Hose 
L) To the intake manifold 
O) Make sure it is secure 


7 - Mount 
LY For the EVAP canister 


LJ New version. Refer to 
=> Fig. ““EVAP canister 


bracket - new version” , 
page 154 


8 - Breather Connection 


EVAP canister bracket - new version 

1 - EVAP Canister 

2 - Bolt, 10 Nm 

3 - Nut, 10 Nm 

4 - Bracket, new version made of plastic 
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3 Diagnosis and Testing 
> “3.1 Fuel Pump, Checking”, page 155 


> “3.2 Fuel System, Checking for Leaks”, page 163 


BTK and CCCA 
> “3.3 Fuel Tank, Checking Ventilation”, page 170 


3.1 Fuel Pump, Checking 

=> “3.1.1 Function and Power Supply, Checking”, page 155 
> “3.1.2 Delivery Quantity, Checking’, page 156 

> “3.1.3 Current Draw, Checking”, page 160 


=> “3.1.4 Fuel Pump Check Valve, Checking”, page 161 
3.1.1 Function and Power Supply, Checking 


Special tools and workshop equipment required 
@ Pressure Tester Kit - VAS6550- 


@ Injection Rate Comparison Meter Kit - Remote Cable - 
VAG1348/3A- 


Vehicle Diagnostic Tester - Test Adapter - 5 Pin - VAS5565- 
Analog/Digital Multimeter - FEU83lII- 

Wrench - Fuel Sending .Ynit - T10202- 

Torque Wrench 1332:40-200Nm - VAG1332- 

Voltage Tester - VAS6839- 

Diagnostic Tester 


“fe f¢hU OHmhU OmhU Hh OH 


Measuring container, three liter 
* Battery voltage at least 11.5 V 


Fuel pump fuse on the fuse panel OK. Refer to > Wiring dia- 
grams, Troubleshooting & Component locations. 


[a] Note 


The output diagnostic test mode checks the fuel pump. 


— Connect the Vehicle Diagnostic Tester as follows: 


— Connect the diagnostic cable connector to the diagnostic con- 
nection inside the driver footwell. 

— Switch the ignition on. * 

— Press buttons for “Vehicle Self-Diagnosis”, “01 - Engine,a SC- 
tronics” and “Output Diagnostic Test Mode (DTM)”’ on display 
in succession. 


— Press right arrow button on display to initiate fuel pump acti- 
vation. 


The fuel pump must now run. 


[a] Note 


The fuel pump runs very quietly. 
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— Turn off the ignition. 
If the fuel pump does not start 


— Remove the bench seat. Refer to = Body Interior; Rep. Gr. 
72 ; Rear Seats; Bench Seat, Removing and Installing . 


— Unclip the cover -1- from the fuel delivery unit. The atrowie2age, , TL > 
points in direction of travel. ene 1 


N 
on 


— Pull on the connector -arrow- without pressing the retainer to 
make sure it is connected securely. If the connector was not 
connected correctly, check the fuel pump function again. 


- Disconnect the connector. 


- Check the contacts on the connector and the fuel delivery unit 
for damage. oy 


O by 


— Attach the Vehicle Diagnostic Tester - Test Adapter - 5 Pin - 
VAS5565- to the connecting piece and‘to the fuel delivery unit: 


— Connect the Voltage Tester - VAS6839- to thé-wires -1- and 
-5- for the Vehicle Diagnostic Tester - Test Adapter - 5 Pin - 
VAS5565- . 


— Switch the ignition on. 
¢ LED must light up briefly. 
If LED does not light up briefly: 


— Locate and repair open circuit in wiring according to the wiring 
diagram. Refer to > Wiring diagrams, Troubleshooting & Com- 
ponent locations. 


LED lights up briefly (voltage supply Ok): 


— Remove fuel delivery unit. Refer to 
> “4.2 Fuel Delivery Unit”, page 177 . 


— Check if the electrical wiring between the flange and fuel pump 
is connected. 


If no open circuits are found: 


— Fuel Pump (FP) faulty, replace fuel delivery unit. Refer to 
> “4.2 Fuel Delivery Unit”, page 177 . 


3.1.2 Delivery Quantity, Checking 
Special tools and workshop equipment required 
@ Pressure Tester Kit - VAS6550- 
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ry 


@ Injection Rate Comparisoh Meté er rk if Remote Cable - 


¢ Vehicle : Diagnostic Tester - Test Adapter - 5 Pin - VAS5565- 


¢ Analog/Digital Multimeter - FLU83llll- 
¢ Wrench - Fuel Sending Unit - T10202- a 
ee “Torque Wrench 1332 40-200Nm - VAG1332- % 


°+ The fuel filter is OK. 


| yor 
Ne, 


VAG 1348/34... 


> Voltage Tester - VAS6839- 
i) 
g 


® 

@ Diagnostic Tester 

@ Measuring container, three liter 

« Voltage supply OK. 

The fuel pressure regulator and the residual pressure are OK. 


Refer to 
“3.2 Fuel Pressure Regulator and Residual Pressure, 


Checking”, page 211. 


11901109 oUyO¥} 


ou 


Ssoal 


“Qin , 
MOLI 19 


> 
ke) 
~~ 


© 
% Remove the fuel cap from the fuel filler tube. 


~ Remove the bench seat. Refer to > Body Interior; Rep. Gr. 
TE; Rear Seats; Bench Seat, Removing and Installing . 


- Unelip the cover -1- from the fuel delivery unit. The arrow -2> 
points,in direction of travel. af 
O : ge? 
a f on . 
=o 


— Pull on the connector -arrow- without pressing the retainer to 
make sure it is connected securely. If the connector was not 


connected correctly, it could cause a fault. 


Disconnect the connector. 
Check the contacts on the connector and the fuel delivery unit 


for damage. 
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— Attach the Vehicle Diagnostic Tester - Test Adapter - 5 Pin - 
VAS5565- to the connecting piece and to the fuel delivery unit. VAS 5565 — @> 


— Connect the Injection Rate Comparison Meter Kit - Remote 
Cable - VAG1348/3A- to the Vehicle Diagnostic Tester - Test 
Adapter - 5 Pin - VAS5565- and batteryspositive (+). 


[a] Note 


@ This work step allows the fuel pump-to run when the engine is 
not running. 


@ The fuel pump delivery quantity is measured at 4 bar. There- 
fore, measure the fuel pressure before measuring the delivery 
rate. Refer to 
> “3.2 Fuel Pressure Regulator anc-Residual Pressure, 
Checking”, page 277. 


rN WARNING 


Fuel system is under pressure! 


@ Always wear protective eyewear and protective clothing to _ 
prevent injuries and fuel from coming in contacbwith your Sy 
Skin. va 


@ Wrap a cloth around the wiring connections before loos- 
ening hose connections. Then release pressure by care- 
fully pulling off the line. 


— Disconnect the return line -1- from the fuel pressure regulator. 


[a] Note 


Press in securing ring to disengage the fuel line. 


— Connect the Pressure Tester Kit - Hose 1 - VAS6550/1- to the 
fuel pressure regulator and hold the end of adapter in a meas- 
uring container. 


— Operate the Injection Rate Comparison Meter Kit - Remote 
Cable -VAG1348/3A- for approximately 5 seconds in order to 
fill the fuel filter. 


— Empty the measuring container. 


— The fuel pump delivery rate depends on the voltage. There- 
fore, also connect the Analog/Digital Multimeter - FLU83lll- to 
connectors -1 and 5- on the Vehicle Diagnostic Tester - Test 
Adapter - 5 Pin - VAS5565- . 


— Operate the remote control for 60 seconds and simultaneously 
measure voltage on the fuel pump. 
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— Compare the quantity of fuel delivered with specification. 


*) Minimum delivery rate cm?/60 s oad 


**) Voltage on the fuel pump with engine running in idle and the 
pump is on. 


Example: 


During test, a voltage of 10.5 Volts is measured. This results in a 
minimum delivery quantity of approximately 1200 cm?/60 s. 


If the minimum delivery rate is not attained: 


— Check the fuel filter as follows: . N20-10676 


Z\ WARNING 


Fuel system is under pressure! oe 4 


@ Always wear protective e yewearaind protective clothing to 
prevent injuries and fuel from. ncoming in contact with your 
skin. > 


@ Wrap a cloth around the. wiring connections before loos- 
ening hose connections; Then release pressure by care- 
fully pulling off the line: 


— Disconnect the fuel supply line -arrow- from the fuel filter. 


N20-10629 


Le, —_ — 
oO — 
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— Connect the Diesel Pressure Tester Kit - VAS6550- with the 
Pressure Tester Kit -;Hose 1 - VAS6550/1- to the fuel supply 
line. Hold the Presstire Tester Kit - Hose 2 - VAS6550/2- into 
a measuring container. 


— Make sure the drain is closed and the shut-off valves are open. 


— Operate the Injection Rate Comparison Meter Kit - Remote 
Cable - VAG4348/3A- . Slowly close the shut-off valve -A- until 
the pressure gauge reads 4 bar. From this point on do not 
move position of shut-off valve. 


— Empty measuring container. 
— Repeat the;fuel delivery test. 


If the minimum.delivery rate is now obtained: 


— Replace fuel filter. w= VAS 6550/2 


If minimum delivery rate is again not obtained: > \ ae yg 


— Remove the fuel delivery unit and check fuel strainer for soil- 
ing. 
Only when up to now-no malfunction has been detected: 


— Replace the fuel delivery unit. Refer to 
> “4.2 Fuel Delivery Unit’, page 177. a 


— Connect all disconnected fuéliines. 


— Bleed the fuel system. Refer to 
> “4.6 Fuel System, Bleeding”, page 184° 


Delivery rate has been obtained, but malfunctions are still sus- 
pected in the fuel supply, for example sporadic loss of fuel supply: 


— Check the fuel pump current draw. Refer to 
> “3.1.3 Current Draw, Checking”, page 160 . 


3.1.3 Current Draw, Checking 
Special tools and workshop equipment required 
@ Pressure Tester Kit - VAS6550- 


@ Injection Rate Comparison Meter Kit - Remote Cable - 
VAG1348/3A- 


Vehicle Diagnostic Tester - Test Adapter - 5 Pin - VAS5565- 
Analog/Digital Multimeter - FLU83lll- 

Wrench - Fuel Sending Unit - T10202- 

Torque Wrench 1332 40-200Nm - VAG1332- 

Voltage Tester - VAS6839- 

Diagnostic Tester 


| A A A a a 


Measuring container, three liter 


Remove the bench seat. Refer to > Body Interior; Rep. Gr. 
72 ; Rear Seats; Bench Seat, Removing and Installing . 
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— Unclip the cover -1- from the fuel delivery unit. The arrow -2- 
points in direction of travel. 


— Pull on the connector -arrow- without pressing the retainer to 
make sure it is connected securely. If the connector was not 
connected correctly, it could cause a fault. 


— Disconnect the connector. 


— Check the contacts on the connector and the fuel delivery unit 
for damage. ok 


— Attach the Vehicle Diagnostic Tester - Test Adapter - 5 Pin - 
VAS5565- to the connecting piece and to the fuel delivery unit. 


— Connect the current probe -A- to the red wire with the word 
“current probe” on the Vehicle Diagnostic Tester - Test Adapt- 
er - 5 Pin - VAS5565- . 


— Start the engine and run‘at idle speed. 
- Measure current draw of fuel pump. 
Specified value: maximum:9 amps 


a Note 


/f malfunction in fuel system is sporadic, test can also be per- 
formed during a road test, but a second person is required. 


If the current draw is exceeded: io y a 


— Fuel Pump (FP) faulty, replace fuel delivery Umit. Refer to 
=> “4.2 Fuel Delivery Unit’, page 177 . “0910; 


3.1.4 Fuel Pump Check Valve, Checking 
Special tools and workshop equipment required 
@ Pressure Tester Kit - VAS6550- 


@ Injection Rate Comparison Meter Kit - Remote Cable - 
VAG1348/3A- 


Vehicle Diagnostic Tester - Test Adapter - 5 Pin - VAS5565- 
Analog/Digital Multimeter - FLU83lll- 

Wrench - Fuel Sending Unit - T10202- 

Torque Wrench 1332 40-200Nm - VAG1332- 

Voltage Tester - VAS6839- 


“ff Oe 
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@ Diagnostic Tester 
@ Measuring container, three liter 


— Remove the bench seat. Refer to = Body Interior; Rep. Gr. 
72 ; Rear Seats; Bench Seat, Removing and Installing . 


— Unclip the cover -1- from the fuel delivery unit. The arrow -2- 
points in direction of travel. 


— Pull on the connector -arrow- without pressing the retainer to 
make sure it is connected securely. If the connector was not 
connected correctly, it could cause a fault. 


— Disconnect the connector. 


— Check the contacts on the connector and the fuel delivery unit 
for damage. 


N20-10623 


- Attach,the Vehicle Diagnostic Tester - Test Adapter - 5 Pin - 
VAS5565- to the connecting piece and to the fuel delivery unit. 


- Cohnect the Injection Rate Comparison Meter Kit - Remote 
Cable - VAG1348/3A- to the Vehicle Diagnostic Tester - Test 
Adapter - 5 Pin - VAS5565- and battery positive (+). 


rN WARNING 


Fuel system is under pressure! 


“@ Always wear protective eyewear and protective clothing to 
2 prevent injuries and fuel from coming in contact with your 
= Skin. 


V.A.G 1348/3A > 


¢@ Wrap a cloth around the wiring connections before loos- 
~ ening hose connections. Then release pressure by care- 
fully pulling off the line. 
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— Disconnect the fuel supply line -arrow- from the fuel filter. 


- Connect the Diesel Pressure Tester Kit - VAS6550- with the’ 
Pressure Tester Kit - Hose 1 - VAS6550/1='fo the fuel Le 
line. Hold the Pressure Tester Kit - RS 2 - VAS6550/2- into 
a measuring container. 


— Close the shut-off valve -A- ont Pressure Tester Kit - 
VAS6550- (the lever is perpendicular to the flow direction). 


— Operate the remote cable.at short intervals until a pressure of 
approximately 4 bar has-built up. 


rN WARNING © 


Danger of spraying when opening shut-off valve; wear protec- 


tive goggles and protective clothing to prevent injuries and 
contact with skin. Hold-container in front of free connection of 
pressure measuring device. 


— If pressure builds up foo high, lower excess pressure by care- 
fully opening the shutoff valve. 


— Watch the pressure decrease on the pressure gauge. 

« The pressure must not drop below 3 bar after 10 minutes. 
If the pressure drops further: 

— Check the line connections fordeaks. 


If no fault is detected in the wiring: “ON 
— Fuel Pump (FP) faulty, replace fuel delivery u unit, Refer to a ho 
> “4.2 Fuel Delivery Unit”, page 177 . P8155), Gene 
4Oty Ov uv 
3.2 Fuel System, Checking for Leaks 


> “3.2.1 Checking for Leaks”, page 163 
> “3.2.2 Large Leak Test in Fuel System”, page 168 
> “3.2.3 Overview - EVAP System, Function”, page 168 


> “3.2.4 Leak Detection Pump V144 , Checking Vacuum Supply”, 
page 169 


3.2.1 Checking for Leaks 


Special tools and workshop equipment required 


@ Evaporative Emissions Tester - KLI9210- 

@ Evaporative Emissions Tester - Adapter 55 - KLI9210/55-1- 
@ Vehicle Diagnostic Tester 

@ Hose Clamps - Up To 25 mm - 3094- 


ZS 


N20-10629 


— y en AS 6550/ 2 


S|_N20-10632 
= 
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Test conditions: 


¢ Guided Fault Finding was performed using the Vehicle Diag- 
nostic Tester . 


¢« The Leak Detection Pump - V144- detected a leak. 
Evaporative Emissions Tester - KLI9210- preparation: 


[a] Note 


Depending on the version, the appearance of the Evaporative 
Emissions Tester - KLI9210- may vary. 


— Check on Evaporative Emissions Tester - KLI9210- whether 
there is enough fluid in the smoke generator. 

— Set valve -D- to “Hold”. 

— Open nitrogen bottle -H-. 

— Connect thé measuring hose -G- on self-test connection™B-. 


— Set valve -D- to “Test”. 
— Using the pressure reducer -J-, adjust the pressure to 10 in. 


H20 (25 mbar). 
— Set valve -D- to “Hold”. 


—~< The pressure must now be maintained min. 2 minutes. If the 
pressure is not maintained, check the tester. 


Fuel system, checking for leaks: 


— <Connect the Evaporative Emissions Tester - Adapter 55-1 - i 
KLI9210/55-1- to the breather lines -A- as illustrated. Lu 9210/55- 


aay 


| ae 
& 


B 


1 64 Rep. Gr.20 - Fuel Supply 


Golf Variant 2007 > , Golf Variant 2010 > , Jetta 2005 > 


Engine Mechanical, Fuel Injection and Ignition - Edition 10.2014 


— Connect the measuring hose -G- from the Evaporative Emis- 
sions Tester - KLI9210- to the Evaporative Emissions Tester =KLI 9210/55-17 
- Adapter 55-1 - KLI9210/55-1- . | 


— Connect evaporative emissions tester to vehicle. 
— Start engine and run at idle speed. 
— Select 


-— Select “Check tank ventilation system for leaks” guided func- 
tion. 


— Start the test. 


— Watch the pressure gauge on the Evaporative Emissions 
Tester - KLI9210- during the test. 


« The Leak Detection Pump - V144- must pump the fuel system 
pressure up to at least 18 mbar (7 in. H2O). 


The minimum pressure is not reached, but the pressure reached 
does not decrease: 


— Turn off the ignition. 


— Check the vacuum supply to the Leak Detection Pump - 
V144- . Refer to 
>“3.2.4 Leak Detection Pump V144 , Checking Vacuum Sup- 


ply”, page 169. 


The minimum pressure is not reached and the pressure reached 
decreases immediately: 


Large leak in the fuel system. 
— Turn off the ignition. 


— Perform a “fuel system leak test”. Refer to 
> “3.2.2 Large Leak Test in Fuel System”, page 168 . 


The minimum pressure is not.reached: 
— Turn off the ignition: 


a Note 


The valve.in the Leak Detection Pump - V144- is now closed and 
the pressure Is maintained. 


-— Setvalve -D- to “Test”. Increase the pressure present up to 25 
mbar (10 in. H2O). 


— Observe the pressure gauge -C- and flow meter -E-. If the flow 
quantity decreases and pressure increases to 25 mbar (10 in. 
H20), fuel system is filled. 


[a] Note 


Depending on the level in the fuel tank, this procedure may take 
up to 3tminutes. 


— After the pressure has stabilized, set valve -D- to “Hold”. 


« After 5 minutes the pressure must not drop below 20 mbar (8 
in. H2O). - 


> 
If the pressure is not:maintained for 5 minutes, leak should be 
localized as follows: 
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— First check the EVAP Canister,Purge:Regulator Valve 1 - N80- 


for leaks. To do this, clamp off the hose to the EVAP. Canister 
Purge Regulator.Valve 1 - N80- with a hose clamp -arrow-. 


—5 Repeat pressure test by resetting valve -D- to “Test”. 


—-— Observe pressure gauge and flow meter. If the flow quantity 
decreases and pressure increases to 25 mbar (10 in. H2O), 
fuel system is filled. 


— —After the pressure has stabilized, set valve -D- to “Hold”. 


— ifthe pressure now stops decreasing, replace the EVAP Can- 
ister Purge Regulator Valve 1 - N80- . 


If pressure still drops: 
— Remove the right rear wheel housing liner. 


— Clamp off the hose between the Leak Detection Pump - V144- 
-item 8- = Item 8 (page 169) and air filter -arrow- -item 7- 
> Item 7 (page 169) . 
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— Set the valve -D-t0'“Test”. 


— Observe the pressure gauge -C- and flow meter -E-. If the flow 
quantity,decreases and pressure increases to 25 mbar (10:in. 
H20)fuel system is filled. 


[a] Note 


Depending on the level in the fuel tank, this procedure may take 
up to 3 minutes. 
— After the pressure has stabilized, set valve -D- to “Hold”. 


¢ After 5 minutes the pressure must not drop below 20 mbar (8 
in. H2O). 


— Ifthe pressure no longer decreases, replace the Leak Detec- 
tion Pump - V144- . 


If pressure still drops: 
—2 Set the valve -D- to “Test”. 


— While fuel system is being filled, press smoke generator button 
-ls for approximately one minute. 


The fuel, system is now under pressure and filled with smoke. 


-— Check:all fuel system lines and hoses-fer escaping smoke: 
Also check,fuel tank sealing cap. re) 


[a] Note 


@ /luminate components and hoses with a strong flood light, the 
smoke will be more visible. 


rr —' 


@ Tocheck for leaks at accessible locations, also use ultrasonic 
measuring device or commercially available leak detection 
Spray. 


@ Depending on how long fault finding lasts, the smoke gener- 
ator button may have to be pressed again. This ensures there 
is enough smoke present in the fuel system. 


@ Remove the cover -1- to check the fuel delivery unit flange. 


— Replace leaking hoses or components. 


After completing the work, perform “Check tank ventilation system 
for leaks” guided function using the Vehicle Diagnostic Tester . 
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3.2.2 Large Leak Test in Fuel System 
Test conditions: 


« The Evaporative Emissions Tester - KLI9210DLX- is connec- 
ted to the vehicle with the Evaporative Emissions Tester - 
Adapter Hose - KLI9210/55-1- . Refer to 
> “3.2 Fuel System, Checking for Leaks”, page 163 . 


— Connect the Evaporative Emissions Tester - KLI9210°'to the 
vehicle battery. 


— Remove the right rear wheel housing liner. 


— Clamp off the hose betweenthe Leak Detection Pump - V144- 
-item 8- = Item 8 (page 169) and air filter -arrow- -item 7- 
> Item 7 (page 169) . 


— Set valve -D- to “Test”. 


— While fuel system is being filled, préss smoke generator button 
-l- for approximately one minute. 


The fuel system is now under pressure and filled with smoke. 


— Check all fuel system lines and hoses for escaping, smoke. 
Also check fuel tank sealing cap. 


[a] Note 


@ /luminate components and hoses with a strong flood light, the 
smoke will be more visible. 


@ To check for leaks at accessible locations, also use ultrasonic 
measuring device or commercially available leak detection 


spray. 
@ Depending on how long fault finding lasts, the smoke gener- 


ator button may have to be pressed again. This ensures there 
is enough smoke present in the fuel system. 


@ To check fuel pump and fuel filter flange, the assembly open- 
ings in the vehicle interior must be opened. 


— Replace leaking hoses or components. 
After completing the work, perform “Check tank ventilation system 
for leaks” guided function using the Vehicle Diagnostic Tester . 


3.2.3 Overview - EVAP System, Function 
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1 - EVAP Canister 


2 - Component location for 
Adapter Hose - KLI9210/55-1- 


QO) During the leak test in 
fuel system 


3 - EVAP Canister Purge Reg- 
ulator Valve 1 - N80- 


4 - Breather line 
LY To the Throttle Valve 
Control Module - J338- 
5 - Solenoid Valve 
() for the Leak Detection 
Pump - V144- 
6 - Vacuum line 


@ Vehicles through MY 2009: 
to the intake manifold 


@ Vehicles from MY 2010: to 
the connection to the vac- 
uum line between the vac- 
uum pump and the brake 
booster 

7 - Air Filter 
() for the Leak Detection 

Pump - V144- 


8 - Leak Detection Pump - 
V144- 


9 - Fuel Tank 
10 - Cap 


Nao- 10399 


3.2.4 Leak Detection.Pump - V144- , Check- 
ing Vacuum Supply 


Special tools and workshop equipment required 
@ Turbocharger Tester Kit - VAG1397A- 

@ T-Connection - 251.201 346- 

@ Hose 6 mm diameter 


[a] Note 


Leak Detection Pump, - V144- installed location: inside the right 
rear wheel housing under the wheel housing liner. 


— Remove the right rear wheel and wheel housing liner. 
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— Remove the vacuum line -1- from the Leak Detection Pump - 
1 


— Connect the Turbocharger Tester Kit - VAG1397A- with the T- 
piece and 6 mm hose between the vacuum line -1- and the 
Leak Detection Pump - V144- -2-. 


— Switch on the measuring range |r] (absolute pressure meas- 
urement). 


— Connect the vehicle diagnostic tester and start the engine. 
- Select on the vehicle diagnostic tester. 


-— Select “Check tank ventilation system for leaks” guided func- 
tion. 


— Start the test. 


— During the test, pay attention to the display on the Turbo- 
charger Tester‘Kit - VAG1397A- . 


« The pressure must pulsate and must not rise above 0.700 bar 
(absolute pressure) during the test. 


If the pressure rises above 0.700 bar during the test, the vacuum 
supply is-too low. 


— Vehicles through MY 2009: make sure there the vacuum line 
leading to the intake manifold is not bent or plugged. 


-— Vehicles from MY 2010: make sure the vacuum line for the 
connection to the vacuum line between the vacuum pump and 
brake booster is not bent or plugged. 


3.3 Fuel Tank, Checking Ventilation 
Special tools and workshop equipment required 

@ Hand Vacuum Pump - VAS6213- 

@ Adapter set - VAG1318/17A- 


@ Fuel Injection Gauge Kit - Fuel Bleeder 20 Adapter 1 - 
VAG1318/20-1- 


Test Conditions 


* The ignition must’be off. a 
Test Sequence — 


— Separate the vent line -1-. 


Press in securing ring to release the line. 
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— Connect the Hand Vacuum Pump - VAS6213- -1- to the ven- 
tilation line -2- for the EVAP canister as illustrated. 


— Set the slide ring -1- of the Hand Vacuum Pump - VAS6213- 
to position -A- for “vacuum”. 


— Operate the Hand Vacuum Pump - VAS6213- several times. 
« No vacuum should be built up. 


lf a vacuum forms: 


— Check the breather hole on the EVAP canister -arrow- for con- 
tamination and clean it if necessary. 


If no vacuum forms: 


— Seal the breather hole -arrow- and operate the vacuum pump 
several times again. 


« A vacuum must form. 
If no vacuum forms: 


— Clamp off the hose betwéen the EVAP canister and?’ EVAP 
Canister Purge Regulator Valve 1 - N80- . 


— Actuate the vacuum pump again a few times. 

If no vacuum-forms: 

— Replace EVAP canister. 

Vacuums 

— Replace the EVAP Canister Purge Regulator Valve 1 - N80- . 


‘AG 131 8/30. 1.) 
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J 


A « : B 


i) 


os 


3. Diagnosis and Testing 1 71 


Golf Variant 2007 > , Golf Variant 2010 > , Jetta 2005 > 
E 


ngine Mechanical, Fuel Injection and Ignition - Edition 10.2014 


4 Removal and Installation 
=> “4.1 Fuel Tank, Draining”, page 172 


=> “4.2 Fuel Delivery Unit’, page 177 
> “4.3 Fuel Level Sensor G”, page\t79 
> “4.4 Fuel Tank”, page 181 


> “4.5 Fuel Filter’, page-183 
> “4.6 Fuel SystemsBleeding”, page 184 


> “4.7 Accelerator Pedal Module”, page 186 


BGP, BGQ, CBTA and CBUA 
> “4.8 EVAP Canister’, page 189 


BGP, BGQ, GBTA and CBUA 
> “4.9 LeakcDetection Pump V144 ”, page 190 


4.1 Fuel Tank, Draining 
> “4.1.1 Fuel Tank, Draining with Fuel Pump Installed”, 
page 172 


BGP, BGQ, CBTA and CBUA 
> “4.1.2 FueiTank, Draining, Fuel Pump Faulty ”, page 174 


BTK and CCGA 
> “4.1.3 Fuel Tank, Draining, Fault Fuel Pump ”, page 175 


4.1.1 Fuel Tank, Draining with Fuel Pump In- 
stalled 

Special tools and workshop equipment required ‘) 

Torque Wrench 1332 402200Nm - VAG1332- ray 

Fuel Extraction Unit - VAS5190- 

Wrench - Fuel Sending Unit - T10202- 

Fuel Extraction - Adapter 3 - VAS5190/3- 

Vehicle Diagnostic Tester - Test Adapter - 5 Pin - VAS5565- 


Injection Rate Comparison Meter Kit - Remote Cable - 
VAG1348/3A- 


Read the Safety Precautions before starting. Refer to 
> “1.1 Safety Precautions, Working on Fuel Supply System” 


page 139. 


rN WARNING 


@ The fuel supply line is under pressure. Always wear pro- 
tective eyewear and protective clothing to prevent injuries 
and fuel from coming in contact with your skin. Wrap a 


“ef ff Oe Oe 


cloth around the connection before loosening hose con- 
nections. Remove the hose connection carefully to re- 
lease the pressure. 


Connect the Fuel Extractor - VAS5190- ground strap with 
the ground. 
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— Disconnect the fuel supply line -arrow-. To do so, press in se- ieee 
curing ring. Saar 
i a J 
SSN BE 


— Connect the Fuel Extraction Unit - VAS5190- and Fuel Ex- 
traction - Adapter 3 - VAS5190 /3- to the fuel supply line. 


— Remove the bench seat. Refer to > Body Interior; Rep. Gr. 
72 ; Rear Seats; Bench Seat, Removing and Installing . 


/_)\-—VAS 5190 


7 VAS 5190/3 


N20-10482 


— Remove the cover from the fuel delivery unit. 


G. Volkswa 
\ gvsn2oee oo does 
N 


A20-1206 


Ss 
> 
x 


- Disconnect the connector -arrow-. 


re) 
o 
a 
a 
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— Attach the Vehicle Diagnostic Tester - Test Adapter - 5 Pin - 
VAS5565- to the connector and to the fuel delivery unit. 


— Connect the Injection Rate Comparison Meter Kit,--Remote 
Cable - VAG1348/3A- to the VehiclesDiagnostic Tester-Test 
Adapter - 5 Pin - VAS5565- and ‘battery positive (+). 


[a] Note 


This work step allows the fuel pump to run when the engine is not 
running. 


— Remove the-fuel cap from the fuel filler tube. 


— Operate the Injection Rate Comparison Meter Kit - Remote 
Cable - VAG1348/3A- and the shut-off valve on the Fuel Ex- 
tractor - VAS5190- until the fuel tank is empty. 


A\ Caution 


Do not run the fuel pump when it is »dry«. 


4.1.2 Fuel Tank, Draining, Fuel Pump Faulty 
Special tools and workshop equipment required 
@ Torque Wrench 1332 40-200Nm - VAG1332- 
@ Fuel Extraction Unit -44AS5190- 

@ Wrench - Fuel Sending Unit - T10202- 


— Read the Safety Precautions before,starting. Referto— 
=> “1.1 Safety Precautions, Working off Fuel Supply Systém”, 
page 139. 


[a] Note 


@ Vehicles with engine codes BGQ and CBUA have a bayonet 
connection. 


> 
ae 


@ /fthe adapter is not available, the threaded part of the fuel 
siphoning unit must be held in place. 


@ The fuel tank has a check valve installed. Be careful not to 
damage this check valve while extracting fuel. 


rN Caution 


Secure the Fuel Extraction Unit - VAS5190- ground wire to a 
bare area of the chassis. 
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— Remove the cone piece -2- from the shaft piece -1- on the Fuel 
Extraction Unit - VAS5190- . 


— Using insulating tape, apply a mark -arrow- on hose at the 
distance -a- = 1500 mm from end of suction hose. 


— Remove the fuel cap from the fuel filler tube. 


1 
ay) 


— Attach the shaft piece -1- from the Fuel Extraction Unit - 
VAS5190- to the filler neck on the fuel tank. 


— Push the extractor hose into the fuel tank until it reaches the 
mark previously made on the shaft piece -arrow- and extract 
the fuel. Refer to the Fuel Extraction Unit - VAS5190- Oper- 
ating Instructions. 


[a] Note 


Fuel tank fs drained almost completely. Ze! 


rN Caution 


Do not use force to pull the extractorhose it ifgets stuck on the 


“VAS 5190 


check valve. 


@ In this case, remove the fueldelivery unit and manually 
hold the check valve open. When doing this, make sure 
the arm does not come in contact with the fuel. 


4.1.3 Fuel Tank, Draining, Fault Fuel Pump 
Special tools and workshop equipment required 

@ Torque Wrench 1332 40-200Nm - VAG1332- 

@ Fuel Extraction Unit - VAS5190< 

@ Wrench - Fuel Sending Unit - T10202- 


— Read the Safety Precautions before‘starting. Refer to 
=> “1.1 Safety Precautions, Working of Fuel Supply System”, 
page 139. 


rN Caution 


pH 


Secure the Fuel Extraction Unit - VAS5190- ground wire to a 
bare area of the chassis. 
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Fuel Tank, Draining When More than 3/4 Full 


— Remove the cone piece -2- from the shaft piece -1- on the Fuel 
Extraction Unit - VAS5190- . 


— Using insulating tape, apply a mark on the hose -arrow- -a- = 
1,180 mm from the end of the suction hose. 


— Remove the fuel cap from the fuel filler tube. 


— Attach the shaft piece -1- from the Fuel Extraction Unit - 
VAS5190- to the filler neck on the fuel tank. 


Slide suction hose as far into fuel tank until the mark applied 
earlier -arrow- stands on shaft piece. 


ip VAS 5190 i, 


[a] Note VAS 5190 


There is a ball valve -2- located at the lower end of the filler neck 
in the fuel tank -1- that must not be damaged by the suction hose 
-3-. Therefore slide in hose only up to the marking -arrow- applied 
earlier. 

— Drain fuel tank as much as possible. 


— Carefully pull out the suction hose. 


a Note 


@ When no more fuel can be extracted, the tank is emptied only 
enough for the fuel delivery unit to be removed without danger. 


¢@ /ffuel tank must be drained completely, proceed as follows: 


Fuel Tank, Draining When Less Than 3/4 Full 


— Switch off the ignition and all electrical consumers and remove 
the key. 


— Remove the bench seat. Refer to > Body Interior; Rep. Gr. 
72 ; Rear Seats; Bench Seat, Removing and Installing . 
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— Unclip the cover -1- from the fuel delivery unit. The arrow -2- 
points*in direction of travel. 


rN WARNING 


Fuel system is under pressure! 


@ Always wear protective eyewear and protective clothing to 


prevent injuries and fuel from coming in contact with your 
Skin. 


@ Wrap a cloth around the wiring connections before loos- 
ening hose connections. Then release pressure by care- 
fully pulling off the line. 


— Disconnect the 5-pin connector -1-, the black supply line -2- 
and the blue return line -3-. 


[a] Note 


Press in securing ring to disengage the "a 


— Open locking ring using Wrench - Fuel Sending Unit - 
T10202- . 


— Pull out fuel delivery unit slightly. 


— Insert the Fuel Extraction Unit - VAS5190- suction hose as far 
as possible into the fuel tank and extract the fuel. 


If fuel tank needs only to be drained, install fuel delivery unit again. 
Refer to > “4.2 Fuel Delivery Unit”, page 177. 


4.2 Fuel Delivery Unit 

Special tools and workshop equipment required 
@ Wrench - Fuel Sending Unit - T10202- 

@ Torque Wrench 1332 40-200Nm - VAG1332- 


Removing 


rN Caution 


Conditions: 


* Fuel tank may be a maximum of 9/4 full. This ensures the 
fuel level is below the fuel delivery unit flange. 
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a Note 


@ When replacing the fuel delivery unit, check the fuel tank for 
visible contamination and clean if necessary. 


@ /fnecessary, empty the fuel tank using the Fuel Extraction Unit 
- VAG5190- . Refer to 
> “4.1 Fuel Tank, Draining”, page 172. 


@ Follow all safety precautions. Refer to 
> “1.1 Safety Precautions, Working on Fuel Supply System’, 


page 139. 


@ Follow the guidelines for clean working conditions. Refer to 
> “1.2 Clean Working Conditions”, page 140. 


— Switch off the ignition and all electrical consumers and remove 
the key. 


— Remove the bench seat. Refer to = Body Interior; Rep. Gr. 
72 ; Rear Seats; Bench Seat, Removing and Installing . 


— Unclip the cover -1- from the fuel delivery unit. The arrow -2- 
points in direction of travel. 


— Pullon thesconnector -arrow- without pressing the retainer to 
make suré@ it is connected securely. If the connector was not 
connected correctly, it could cause a fault. 


— Disconnect the connector. 


— Check the contacts on the connector and the fuel delivery unit 
for damage. 


LZ warnine 


Fuels system, /s under pressure! 


@ Always wear protective eyewear and protective clothing to 
prevent injuries and fuel from coming in contact with your 
skin. % s 


@ Wrap a cloth around the wiring connections before loos- 
ening hose connections. Then release pressure by care- 
fully pulling off thecine. r 
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— Remove the fuel lines -1- and -2- from the flange. 


a Note 


Press the locking ring to release the fuel lines. 


— Open locking ring using Wrench - Fuel Sending Unit - 
T10202- . 


— Pull fuel delivery unit with sealing ring out of fuel tank opening. 


[a] Note 


@ When removing fuel delivery unit, be sure not to bend sender 
for fuel gauge. Nae 


NX 


@ When replacing fuel delivery unit, empty old fuel delivery unit 
before disposing. 


Installing 


Installation of the fuel delivery unit is Seiforea in the reverse 
order of removal. Note the following: 


@ Insert dry new sealing ring of fuel delivery unit into opening of 
fuel tank. 


@ Only coat seal with fuel on the inside when installing fuel de- 
livery unit. 


@ Do not bend the Fuel Level Sensor < G. when inserting the fuel 
delivery unit. 


@ Press the sealing flange downwardeaeimat the spring force 
and bring it into the installation position. 


@ Pay attention when installing the fuekdelivery unit: the tab 
-2- on the fuel delivery unit must be between -1- and -3-. The 
-arrow- points in the direction of travel®, 


@ Tighten the locking ring to 110 Nm. 


# Do not interchange black supply line and blue return line (ar- 
rows on flange of fuel delivery unit). 


@ Make sure the connectors and the fuel line are secure. peel on 
them if necessary. 


@ After installing fuel delivery unit, check whether re and 
return lines are still clipped in at fuel tank. 


4.3 Fuel Level Sensor - G- 


[a] Note 


Fuel delivery unit running change with updated Fuel Level Sensor 
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Removing - old version 


— Remove fuel delivery unit. Refer to 
> “4.2 Fuel Delivery Unit’, page 177 . 


— Note the color of the wire for installing later. 


— Release connectors -arrows- and remove electrical wires 
-1, 2 and 3-. 


— Lift retaining tabs -4- and -5- with a screwdriver and pull the 
Fuel Level Sensor - G- downward and off -arrow-. 


Installing - old version 


— Insert fuel gauge sender into the guides on the fuel delivery 
unit and push up until it engages. 


— Connect the connector. Pay attention to the color coding. 


— Pull on the connector to make sure it is secure. 


— Install the fuel delivery unit. Refer to 
> “4.2 Fuel Delivery Unit’, page 177 . 


Removing - new version 


— Remove fuel delivery unit. Refer to 
> “4.2 Fuel Delivery Unit’, page 177 . 


— Pull the FuelLevel Sensor - G- slightly to the side and upward 
at the same time. 


N2O0-10175 


— lf the sensor cannot be released this way, also press the re- 
taining tab -arrows- to the side slightly. 


A20-10067 


le 


k 
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— Note the color of the wire for installing later. 


— Disconnect the connectors -1 through 3-. Bend the hooks 
back. 


Installing - new version 


A20-10431 


— Connect the connectors -1 through 3-. Pay attention to the 
color coding. 


— Pull on the connector to make sure it is secure. 


— Insert Fuel Level Sensor - G- into guide at fuel delivery unit 
and press down until engagement. 


— Install the fuel delivery unit. Refer to 
> “4.2 Fuel Delivery Unit’, page 177 . 


A20-10431 


4.4 Fuel Tank 

Special tools and workshop equipment required 
@ Torque Wrench 1331 5-50Nm - VAG1331- 
Removing 


* Fuel tank may be a maximum of 1/4 full. 


[a] Note 


@ /fnecessary, empty the fuel tank using the Fuel Extraction Unit 
- VAG5190- . Refer to 
> “4,71 Fuel Tank, Draining’, page 172. 


@ Read the Safety Precautions before starting. Refer to 
> “1.1 Safety Precautions, Working on Fuel Supply System”, 


page 139. 


¢ Follow all the rules of cleanliness. Refer to 
=> “1.2 Clean Working Conditions”, page 140. 


= Turn off the ignition and all electric consumers and removethe 
key. 


— Open the fuel filler door and reffigve the fuel cap. 


— Removetthe bolts from the fuel filler door unit and then remove 
the fuel filler‘door unit. Refer toS=Body Exterior; Rep. Gr. 55; 
Fuel Filler Door Unity. 


— Remove the bench seat. Refer to = Body Interior; Rep. Gr. 
72 ; Rear Seats; Bench Seat, Removing and Installing . 
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Unclip cover -1- for fuel.délivery unit. The arrow -2- points Pus 
direction of travel. °° 


Disconnect the connector -arrow- from the fuel delivery unit. 


— Remove the right rear wheel housing liner. Refer to > Body 
Exterior; Rep. Gr. 66 ; Wheel Housing Liner . 


— Disconnect the connectors 42and -2- (BGP, BC 
CBUA engines only). Odes “OV 


— Remove the fuel filler tube -arrows-. 


— Remove the ABS wire -A- from the bracket -arrows-. 


— Remove the center muffler. It may be necessary to separate 
the center and rear mufflers beforehand. Refer to 
> “4.2 Middle and Rear Mufflers, Separating and Connecting”, 
page 247. 


rN WARNING 


Fuel system is under pressure! 


@ Always wear protective eyewear and protective clothing to 


prevent injuries and fuel from coming in contact with your M20-0229_| 


skin. 


@ Wrap a cloth around the wiring connections before loos- 
ening hose connections. Then release pressure by care- 
fully pulling off the line. 


— Disconnect the breather line from the EVAP canister at the 
connection behind the fuel tank (engine codes BGP, BGQ, 
CBTA and CBUA only). 
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— Separate the white vent line -1-, black supply line -2- and green 
vacuum line for the Leak Detection Pump - V144- -3- at con- 
necting point (engine codes BGP, BGQ, CBTA and CBUA 
only). 


[a] Note 


@ Press in securing ring to disengage the lines. 
@ A-second technician will be needed to support the fuel tank. 


— Remove the mounting strap and bolts -arrows-. 

— Remove the fuel tank. 

Installing 

Install in reverse order of removal. Note the following: 


@ Only use bolts with loose washers to secure the fuel tank 
mounting straps. The tension straps could twist when the bolts 
are tightened if other bolts are used. 


@ Make sure vent and fuel lines are not kinked. 


@ Do not interchange supply and return line (Supply line black, : PS anes 
return line blue). 


@ Make sure the connectorsjand the fuel line are secure. Pull’on 
them if necessary. 


@ Check the fuel tank/body ground connection on the filler tube. 


@ Make sure the lines are still attached to the fuel tank after in- 
stalling thesfuel tank. 


— Bleed the:fuel system. Refer to 
> “4.6 Fuel System, Bleeding”, page 184 . 


Tightening specifications: 


Component Nm 
Fuel tank to chassis - M6 


Fuel tank to chassis - M8 
@ Replace bolts 


4.5 Fuel Filter 


Special tools and workshop equipment required 


Fuel container 


Removing 
[a] Note a 
@ Follow all safety precautions, Refer to va 
> “1.1 Safety Precautions, Working,on Fuel SuppiyeSystem’”, 
page 139. 


@ Follow the guidelines for clean working conditions. Refer to 
> “1.2 Clean Working Conditions’, page 140. 


— Switch off the ignition and all electrical consumers and remove 
the key. 
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— Place container underneath fuel filter. 


Z\ WARNING 


Fuel system is under pressure! 
@ Always wear protective eyewear and protective clothing to 


prevent injuries and fuel from coming in contact with your 
Skin. 


@ Wrap a cloth around the wiring connections before loos- 
ening hose connections. Then release pressure by care- 
fully pulling off the line. 


— Disconnect the fuel lines -1-, -2- and =3- by pressing in the 
circlip. 


— Remove the bolt -4-. 

— Remove fuel filter. 

Installing 

Install in reverse order of removal. Note the following: 

The direction of flow is marked on filter housing with arrows. 


— Bleed the fuel system. Refer to 
> “4.6 Fuel System, Bleeding”, page 184 . 


Installation Position 


Pin -2- on filter housing must engage in recess of guide -1- on 
filter bracket. 


Tightening Specification: 


Component | 
Screw clip for fuel filter 


4.6 Fuel System, Bleeding 

Special tools and workshop equipment required 

@ Fuel Injection Gauge Kit - Fuel Bleeder 20 - VAG1318/20- 
@ Suction Pump - VAS5226- 

@ Vehicle Diagnostic Tester 


[a] Note 


@ /ffuel supply system was opened, it must always be bled be- 
fore starting engine. 


@ /ffuel supply system is not bled, catalytic converter will be 
damaged. 


¢ Follow all the rules of cleanliness. Refer to 
=> “1.2 Clean Working Conditions”, page 140. 
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Procedure 


rN WARNING 


Fuel system is under pressure! 


@ Always wear protective eyewear and protective clothing to 


prevent injuries and fuel from coming in contact with your 
Skin. 


@ Wrap a cloth around the wiring connections before loos- 
ening hose connections. Then release pressure by care- 
fully pulling off the line. 


— Remove the cap -arrow- from the bleed valve. 


= WW) 


— Turn valve (on T=piece) counter-clockwise until it is completely 
open. 


— Thread the Fueldnjection Gauge Kit - Adapter 1 - 
VAG1318/20-1- on the Fuel Injection Gauge Kit - Fuel Bleeder 
20 -VAG1318/205 . 


— Now attach the Fuel Injection Gauge Kit - Fuel Bleeder 20 - 
VAG1318/20- hand-tight on the bleeder valve. 


eG 
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— Connect the hose from the Suction Pump - VAS5226- as il- 
lustrated. 


VAS 5226 —~/ 
— Turn valve (at T-piece) clockwise into bleeder valve to stop. aN 
— Check adapter and hose connection for leaks. 
Connect the Vehicle Diagnostic Tester as follows: 


— Connect the diagnostic cable connector -2- to the diagnostic 
connection inside the driver footwell. 


— Press the following buttons onthe display one’after another: 


OBD 


[opp] P| 
[Engine elect rénics] pb] 


Output diagnostic test >| 


— Keep pressing [>] until the fuel pump relay - J17 activates. This 
activatés the fuel pump. Let the diagnostic run until fuel without 
bubbles runs out of the bleeder valve. Then end output diag- 
nostic test mode. 


[a] Note 


/f the output diagnostic test mode Is interrupted, the engine must 
be started for a short time before the mode can be accessed 
again. Gutput diagnostic test mode is automatically cancelled af- 
ter 60 seconds. 


— Turn valve at T-piece counterclockwise until it is completely 


open again. _ V.A.G 1318/20-1 


— Clamp the hose of the Suction Pump - VAS5226- (for example, 


with Hose Clamps - Up To 25mm -3094- ) and remove it from 
the Fuel Injection, Gauge Kit - Adapter 1 -VA 18/20-1-. 


— Remove the Fuel Injection Gauge Kit - Adapters 
from the bleeder valve. 


— Install the bleed valve cap -arrow-. 


4.7 Accelerator Pedal Module 
Special tools and workshop equipment required 
@ Accelerator Pedal Module Release Tool - T10238- 
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Removing 


— Remove the steering column cover -arrows-. 


asi} 
AUREL 
| | 


. Amn 


— Pry off the cap -3- using a screwdriver. 
— Remove bolts -2-. 
— Disconnect the connector -1-. Refer to >, page 188 . 


— Install the Accelerator Pedal Module Release Tool - T10238- 
all the way into the opening as illustrated. 


— Remeve the accelerator pedal module. NS WW RY 
hy M i Mh 
Wi 


Installing 


PDE} 
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— Connect the connector -2- to the accelerator pedal module 
-5-. Refer to > , page 188. 


— Push the accelerator pedal module onto the bolt -5-. 

— Insert the centering pin -6- into the hole in the floor panel. 
— Secure the accelerator pedal module with the bolt -2-. 

— Install the cap -3-. 


— Install the steering column cover -arrows-. 


— Ifthe accelerator pedal module was replaced, adapt it to the 
engine control module using the Vehicle Diagnostic Tester in 
“Guided Functions’. 


— Ifthe accelerator pedal module was replaced on vehicles with 
an automatic transmission, then the kick-down function must 
be adapted using the Vehicle Diagnostic Tester in “Guided 
Functions”. 


VE 


Hi 
His 
ATE 


Tightening specification: 


Accelerator pedal module to body 


Accelerator Pedal Module Connector, Disconnecting and Con- 
necting 


[a] Note 


The accelerator pedal modules have connectors, which are dis- 
connected and connected differently. 


Disconnecting connector 1KO 973 706 


— Push the slider -A- (gray) in direction of -arrow 1- and then all 
the way down direction of -arrow 2-. 


— Hold the slider in this position and remove the connector hous- 
ing -B- in direction of -arrow 3-. 


The slider -A- stays in the lower position. 
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Connecting connector 1KO 973 706 


— Push the connector housing -B- in direction of -arrow- until the 
housing clicks into place. 


The slider -A- automatically moves upward. 
— Pull on the connector to make sure it is secure. 


Disconnecting connector 8KO 973 706 


— Pull the slider -A- (red) all the upward in direction of 
-arrow 1-. 


— Push the slide in direction of -arrow 2- and remove the con- 
nector housing -B- upward in direction of -arrow 3-. 


The slider -A- stays in the upper position. 


Connecting connector 8KO 973 796°" 


— Push the connector housing -B- all the way down in direction 
of -arrow 1-. we 


— Push the slider in direétion of -arrow 2- and downward in di- 
rection of -arrow 3-.° 


The slider -A- canbe pushed down only if the connector hous- 
ing was pushed »all the way down«. 


— Pull on the connector to make sure it is secure. 


4.8 EVAP Canister 
Removing 5 

— Remove the cover -A-. 

Vehicles with enginé-code BGP and CBTA 


[ m2o-0225 | 
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— Disconnect the lines -1-, -2- and -3-. To do so, press in or press 
together securing ring. 


— Press the retainers on the attaching points with a screwdriver 
in the direction of -arrow- and remove the EVAP canister -4-. 


Vehicles with engine code BGQ and CBUA 


— Perform removing the same way as on vehicles with code let- 
ters BGP and CBTA. 


Installing 
Install in reverse order of removal. Note the following: 
# Connect ventilation lines until they engage audibly. 


@ Make sure that the lines and the EVAP canister are securely 
engaged. 


Tightening Specification: 


EVAP canister to body FB Leva’ 


4.9 Leak Detection Pump - V144- 


Removing 


— Remove the right rear wheel housing liner,<Refer to > Body 
Exterior; Rep. Gr. 66 ; Wheel Housing Liner . 


— Remove the vacuum line -2-. 
— Disconnect the connector -3-. 


— Press the release button and disconnect the breather line 


— Remove the cap nuts -1-. 

— Disengage diagnostic pump with bracket. 
Installing 

Install in reverse order of removal. Note the following: 


@ The vent line -4- must engage audibly. 


@ Make sure the lines are connected securely. 
Tightening Specification: 


(Component [Nm 


Bracket for leak detection pump to wheel hous- fy 
ing a} 
a 
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5 Special Tools 


Special tools and workshop 
equipment required VAS 5190 


710202 


VV) 120-0003 


@ Torque Wrench 1332 40-200Nm - VAG1332- 
@ Fuel Extraction Unit - VAS5190- 
@ Wrench-; Fuel Sending Unit - T10202- 
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VAS 655 Ze fo V.A.G 1348/3A 


A 


VAS 5565 


inn 
TDGRiD i, 
ia, 


Reentry 


V.A°G 1332 


a —- ) 


W20- 10044 


° 


Pressure Tester Kit - VAS6550- 


Injection Rate Comparison Meter Kit - Remote Cable - 
VAG1348/3A- 


Vehicle Diagnostic Tester - Test Adapter - 5 Pin - VAS5565- 
Analog/Digital Multimeter - FLU83lll- 

Wrench - Fuel Sending Unit - T10202- 

Torque Wrench 1332 40-200Nm - VAG1332- 


5 i A a ad 


5 


Evaporative Emissions Tester - KLI9210- 
Evaporative Emissions Tester - Adapter 55 - KLI9210/55-1- 


5 
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@ Accelerator Pedal Module Release Tool - T10238- 
T10238 


Wwoo-10110 


@ Adapter set - VAG1318/17A- 
V.A.G 1318/17A 


@ Fuel Injection Gauge Kit - Fuel Bleeder 20 - VAG1318/20- 
V.A.G 1318/20 


@ “uel Injection Gauge Kit - Fuel Bleeder 20 Adapter 1 - 
VAG1318/20-1- 


| 


@ 


A 


V.A.G 1318/20 —” 


N20-0528 
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@ Torque Wrench 1331 5-50Nm - VAG1331- 


@ Turbocharger Tester Kit - VAG1397A- 


@ Fuel Extraction - Adapter 3 - VAS5190/3- 
@ Suction Pump - VAS5226- 


@ Vehicle Diagnostic Tester - Test Adapter - 5 Pin - VAS5565- 
@ Hand Vacuum Pump - VAS6213- 


@ Voltage Tester - VAS6839- 
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@ Hose Clamps - Up To 25 mm - 3094- 


Wioo-0079 
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24—-— Multiport Fuel Injection 


1 General Information 


> “1.1 Fuel Injection System, General Information”, page 196 


> “1.2 Safety Precautions”, page 197 


> “1.3 Clean Working Conditions”, page 197 
> “1.4 Technical Data’, page 198 


1.1 Fuel Injection System, General Informa- 
tion 


@ The Mass Airflow Sensor - G70- is no longer installed from MY 
2009. The intake air temperature sensor - G42- is installed on 
the intake manifold with the Manifold Absolute Pressure Sen- 
sor - G71-. 


@ Bleed the fuel system before starting the engine if the fuel 
system was opened earlier. Refer to 


=> “4.6 Fuel System, Bleeding”, page 184 . 


@ Fuel hoses in engine compartment may only be secured with 
spring-type clamps, Allocation. Refer to the Parts Catalog. The 
use of clamp or screw type clips is not permissible. 


# Ignition must be switched off when disconnecting the battery. 
Obtain radio code for radios with anti-theft coding before dis- 
connecting battery. 


@ Follow all safety precautions after connecting Battery> Elec- 
trical Equipment; Rep. Gr. 27 ; Disconnecting and Connecting 
Battery . 


@ For trouble-free operation of the electrical components a volt- 
age of at least 11.5 V is necessary. 


# Do not use sealants containing silicone. Particles of silicone 
drawn into the engine, will not be burnt in the engineand-dam- 
age the oxygen sensor. 


@ Ifthe engine only starts briefly and then.turns off again after 
troubleshooting, repairs or checking thé components, it may 
be that the immobilizer is blocking thé engine control module. 
The engine control module may have to be adapted then use 
the Vehicle Diagnostic Tester in “Guided Functions”. 


@ Itis possible that the control module will recognize a malfunc- 
tion and store a DTC during some tests. Therefore after com- 
pleting all checks and repairs the DTC memory must be 
checked and if necessary erased. Refer to 
=> “3.3 Engine Control Module DTC Memory, Checking and 
Erasing”, page 214 . 


@ Vehicles with an airbag are-equipped with an emergency fuel 
shut-off system. It reduces:the risk of fire in an accident be- 
cause the fuel pump relay switches the fuel pump off. 


@ When the driver-side door is opened, the fuel pump is activa- 
ted for 2 seconds so that pressure builds in the fuel system. 
This improves comfort of engine start-up behavior. 


Follow all Safety Precautions. Refer to 
> “1.2 Safety Precautions”, page 197 . 


Follow the guidelines for clean working conditions. Refer to 
=> “1.3 Clean Working Conditions”, page 197 . 


Technical Data. Refer to > “1.4 TechnicalBata”, page 198 . a 
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1.2 Safety Precautions 


Fuel system is under pressure! 


@ Always wear protective eyewear and protective clothing to 
prevent injuries and fuel from coming in contact with your 
Skin. 


@ Wrap a cloth around the wiring connections before loos- 
ening hose connections. Then release pressure by care- 
fully pulling off the line. 


To reduce the risk of personal injury and/or damage to the fuel 
injection and ignition system, always observe the following: 


# Do not touch or remove ignition wires when engine is running 
or turning at starter speed. 


# Only disconnect and reconnect wires for injection and ignition 
system, including test leads, if ignition is turned off. 


@ Fuel pump is activated with switching on the ignition and by 
door contact switch on the driver door. If the battery was not 
disconnected, the connecting piece -arrow- must be discon- 
nected from the fuel delivery unit or the fuse for the Fuel Pump 
Control Module - J538- must be removed before opening the 
fuel system. 


rN Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


@ Route lines of all types (for example-for fuel, hydraulic, 
EVAP canister system, coolant and refrigerant, brake flu- 
id, vacuum) and electrical wiring?so that the original path 
Is followed. 


@ To prevent damage to the lines, make sure there is suffi- 
cient clearance to all moving or hot componenis. 


If special testing equipment isrequired during road test, note the 
following: 


# Test equipment must always be secured to the rear seat and 
operated from there by a second person. 


If test and measuring instruménts are operated from the front 
passenger seat and the vehicle is involved in an accident, there 
is a possibility that the person sitting in this seat may receive se- 
rious injuries when the airbag is; triggered. 


-— To complete the procedure, érase the engine control module 
DTC memory, because DTCs'were stored in memory when 
fuse was removed. Refer to 
=> “3.3 Engine Control Module DFE Memory, Checking and 
Erasing”, page 214. 


1.3 Clean Working Conditions a 
When working on the fuel supply/injection system, pay-careful at- = 


tention to the following “5 rules” of cleanliness: 


@ Thoroughly clean the connecting points and the surrounding 
area before loosening. 
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@ Place the removed parts on a clean surface and cover them. 
Only use lint-free cloths! 


@ Carefully cover or seal opened components if the repair will 
not be done immediately. 


@ Install only clean parts: remove the replacement parts from 
their packaging just before installing them. Do not use parts 
that have been stored loose (for example, in tool boxes etc.). 


@ When the fuel system is open: avoid working with compressed 
air if possible. Do not move vehicle unless absolutely neces- 
sary. 


1.4 Technical Data 
Engine Code BGP, BGQ, BTK CBTA, CBUA, CCCA 


Idle check 
Engine idle speed” RPM 680 680 


Engine Control Module" 
System designation Motronic ME 7.1.1 Motronic ME 7.1.1 


from MY 2009 Motronié ME4'%aSen|4from MY 2009 Motronic ME 17.5 
8) 


Replacement part Refef'to the Parts Catalog. Refer tothe Parts Catalog. 
number 


Engine speed (RPM) RPM approximately 5800 approximately 6300 
limitation 


8) Engine code CCCA from 12/2008,Motronic ME 17.5 


9) Applies to manual and automaticstransmission. If voltage supply of Engine 
Control Module (ECM) drops below 12 volts, idle speed is raised in stages up to 
780 RPM. Idle speed is not adjustable. 


10) Engine Control Module, Replacing. Refer to 
=> “4.5 Engine Control Module, through 10/2008”, page 223 . 
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2 Description and Operation 
> “2.1 Overview - Component Locations”, page°t99 


BGP and BGQ 
> “2.2 Overview - Intake Manifold with’Attachments ”, page 202 


CBTA and CBUA 
> “2.3 Overview - Intake Manifefd with Attachments ”, page 203 


BTK and CCCA 
> “2.4 Overview - Intake Manifold with Attachments ”, page 204 


> “2.5 Overview - Fuel Rail with Fuel Injectors”, page 205 
> “2.6 Overview - Air Filter’, page 206 


2.1 Overview - Component Locations 


Fuel Injection System 


[a] Note 


The Mass Airflow Sensor =.G70- is no longer installed from MY 
2009. The intake air temperature sensor - G42- is installed on the 
intake manifold with the Manifold Absolute Pressure Sensor - 
G77-. 


The following components are not-displayed in the component 


location - overview: abe 
Manifold Absolute Pressure Sensor - G74 SS 


# Component location: under the Throttle Valve-Control Module “= 
- J338- 


Accelerator Pedal Position Sensor - G79- / Accelerator Pedal Po- 
sition Sensor 2 - G185- 


# Component location: inside the accelerator pedal 
Leak Detection Pump - V144- 


@ Component location: under the wheel housing liner inside right 
rear wheel housing 


Clutch Position Sensor - G476- 
@ Only for vehicles with a manual transmission 


@ Component location: on the clutch master cylinder 


2. Description and Operation 1 99 


Golf Variant 2007 > , Golf Variant 2010 > , Jetta 2005 > 
E 


ngine Mechanical, Fuel Injection and Ignition - Edition 10.2014 


1 - Cylinder 1 through 5 Fuel 
Injectors - N30, N31, N32, N33 
and N83- 


() Removing and instal- 
ling. Refer to 
=> “4.4 Fuel Injectors, 
Removing and Instal- 


ling”, page 221 . 
2 - Camshaft Position Sensor - 
G4 


3 - Connecting Piece, 81-Pin 


QO) Disconnect and connect 
the connector with the 
ignition turned off. 


LJ Unlock to disconnect 


4 - Motronic Engine Control 
Module - J220- 


OY Component location: in- 
side the plenum cham- 
ber 


L) Replacing. Refer to 
=> “4 Removal and In- 
stallation”, page 216 . 


5 - Connecting Piece, 40-Pin 


QO) Disconnect and connect 
the connector with the 
ignition turned off. 


LY Unlock to disconnect 


6 - Secondary Air Injection Sol- 
enoid Valve - N112- 


OY For the secondary air in- 
jection system 11 


L) Checking. Refer to M24-0427 
>“3.1 Secondary Air In- 
jection Solenoid Valve N112 , Checking”, page 245 . 


7 - Engine Coolant Temperature Sensor - G62- 
) If necessary, release the pressure in coolant system before removing. 


8 - EVAP Canister Purge Regulator Valve 1 - N80- 
Q Installed position: the arrow points in the flow direction 


9 - Ignition Coils with Power Output Stage - N70, N127, N291, N292, N323- 
LY Removing and installing. Refer to > “4.1 Ignition Coils with Power Output Stages”, page 257 . 


10 - Mass Airflow Sensor - G70- with Intake Air Temperature Sensor - G42- 


OY From MY 2009, the Mass Airflow Sensor - G70- is omitted and the Intake Air Temperature Sensor - G42- 
is integrated with the Manifold Absolute Pressure Sensor - G71- on the intake manifold. 


11 - E-Box Inside Engine Compartment on Left Side 
UO) Relay and fuse locations. Refer to > Wiring diagrams, Troubleshooting & Component locations 


12 - Engine Speed Sensor - G28- 

OY Secured to control housing cover 

13 - Throttle Valve Control Module - J338- 

LY Removing and installing. Refer to > “4.2 Throttle Valve Control Module J338”, page 216. 
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14 - Camshaft Adjustment Valve 1 -.N205- 


15 - Secondary Air Injection Pump Motor - V101- 


LY Removing and installing: Refer to 
> “4.4 Secondary Airsnjection Pump Motor V101 , Removing and Installing”, page 249 . 


16 - Knock Sensor 1 - G64 
L) Component location > “2.1.3 Overview - Rear Engine”, page 25 . 


17 - Knock Sensor 2 - G66- 
OY Component location > “2.1.3 Overview - Rear Engine”, page 25 . 


18 - Connector 

@ Engine Codes BGP} BGQ, BTK, CBTA and CBUA: 6-pin 

@ Engine code CCCAz4-pin 

OY Contacts gold plated 

O) Black 

L) For Heated Oxygen, Sensor - G39- before catalytic converter and Oxygen Sensor Heatef- Z19- 
LY Component locationson the left side of the bulkhead 


19 - Heated Oxygen Sensor ~G39- Before Catalytic Converter 


O 55Nm 

(4 Component location: inside the exhaust manifold fy 

QO Only grease the threads with HotBolt Paste - G 052 118 AS, ; the Hot BoltPaste - G 052 118 A3- must 
not enter the slits on the sensor body. peak 


20 - 4-Pin Connector 

LY Engine Codes BGQ and CBUA only 

OY Contacts gold plated 

OY Black 

L) For Heated Oxygen Sensor - G465- and Heater for Oxygen Sensor Center Catalytic Converter - Z59- 

(9 Component location 

=> “4.1 Front Exhaust Pipe with Catalytic Converter, Removing and Installing”, page 246 . 

21 - Oxygen Sensor in Bank 1 Center Three Way Catalytic Converter - Z59- , 55 Nm 

OY Engine Codes BGQ and CBUA only 

LY Component location: inside the center catalytic converter 

1 Only grease the threads with Hot Bolt Paste - G 052 118 A3- ; the Hot Bolt Paste - G 052 118 A3- must 
not enter the slits on the sensor body 

22 - 4-Pin Connector 

Contacts gold plated 

Brown 


For Oxygen Sensor after Three Way Catalytic Converter - G130- and Heater for Oxygen Sensor 1 after 
Catalytic Converter - Z29- 


Component location 

=> “4.1 Front Exhaust Pipe with Catalytic Converter, Removing and Installing”, page 246 . 
23 - Oxygen Sensor after Three Way Catalytic Converter - G130- 

O 55Nm 

LY Component location: inside the rear catalytic converter 


1 Only grease the threads with Hot Bolt Paste - G 052 118 A3- ; the Hot Bolt Paste - G 052 118 A3- must 
not enter the slits on the sensor body 


O) 
O) 
O) 
O) 
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2.2 Overview - Intake Manifold with Attachments 


1 - Bleeder Hose for Crank- 
case Ventilation 


QO) From the cylinder head 
cover 
2 - Ventilation Hose 


3 - EVAP Canister Purge Reg- 
ulator Valve 1 - N80- 
4 - Vacuum Hose 
Q) From the Leak Detec- 
tion Pump - V144- 
5 - Bolt 
O 9Nm 


6 - Fuel Rail 


LY Overview. Refer to 
> “2.5 Overviews! Fuel 
Rail with Fuektnjectors”, 
page 205s 


7 - Fuel Supply Line 
8 - Seal 
OY Replace 


U< Note installation posi- 
tion: 


Casting mark points up- 
ward. 


9 Intake Manifold 


Q Removing and instal- 
ling. Refer to 
> “4.3 Intake Manifold” 
page 218. 


102 Rubber Bushing 

11 -Intake Manifold Support 
12 - Balt 

QO 25Nm 

13 - Bolt 

Q 20Nm f- } 

14 - O-Ring ! 

QO) No replacement part?part of the Manifold Absolute Pressure Sensor - G71- 
15 - Manifold Absolute Pressure Sensor - G71- 

16 - Bolt 

QO 3.5Nm 

17 - Coolant Connections 

OY Running change: throttle valve control module without coolant heating 

18 - Bolt 

QO 6.5 Nm 


19 - Throttle Valve Control! Module - J338- 


Q) With EPC Throttle Drive - G186- , EPC Throttle Drive Angle Sensor 1 - G187- and EPC Throttle Drive 
Angle Sensor 2 - G188- 


13 12 


M24-0438 
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(1 When replacing, erase the adaptation values and adapt the engine control module to the throttle valve 


control module using the Vehicle Diagnostic-Tester in “Guided Functions”. 


20 - Seal 
QO) Replace if damaged 


2.3 Overview - Intake Manifold with Attachments 


1 - Bleeder Hose for Crank- 
case Ventilation 


QO) From the cylinder head 
cover 
2 - Ventilation Hose 


3 - EVAP Canister Purge Reg- 
ulator Valve 1 - N80- 


4 - Vacuum Hose 


OY From the Leak Detec- 
tion Pump - V144- 


OY Vehicle through MY 09 
only 
LY On vehicles from MY 
2010, the vacuum con- 
nection on the intake 
manifold is sealed with a 
cap (new vacuum con- 
nection on the vacuum 
pump/brake booster 
vacuum line) 


5 - Bolt 
O 9Nm 


6 - Fuel Rail 


LY Overview. Refer to 
> “2.5 Overview - Fuel 
Rail with Fuel Injectors”, 
page 205 . 


7 - Fuel Supply Line 
8 - Seal 
OY Replace 


OY Note installation posi- 
tion: N24-10414 


Casting mark points up- 
ward. 


9 - Intake Manifold 
OY Removing and installing. Refer to > “4.3 Intake Manifold”, page 218 . 
10 - Intake Manifold Support 
11 - Bolt 
QO 25Nm 
12 - Bolt 
QO 16Nm 
13 - O-Ring 
QO) No replacement part, part of the Manifold Absolute Pressure Sensor - G71- 
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14 - Manifold Absolute Pressure Sensor - G71- 

OY From MY 2009 with Intake Air Temperature Sensor - G42- 


15 - Bolt 
O 3.5Nm 


16 - Coolant Connections 
OY Running change: throttle valve control module without coolant heating 


17 - Bolt 
O 6.5Nm 


18 - Throttle Valve Control! Module - J338- 


() With EPC Throttle Drive - G186- , EPC Throttle Drive Angle Sensor 1 - G187- and EPC Throttle Drive 
Angle Sensor 2 - G188- 


L) When replacing, erase the adaptation values and adapt the engine control module to the throttle valve 
control module using the.Vehicle Diagnostic’Tester in “Guided Functions”. 


19 - Seal 
QO) Replace if damaged 


2.4 Overview - Intake Manifold with Attachments 


1 - Vent;Hose for Crankcase 
Ventilation 


QO) From the cylinder head 
cover 
2 - Ventilation Hose 


3 - EVAP Canister Purge Reg- 
ulatorValve 1 - N80- 
4 - Fuel Rail 


CL) Qverview. Refer to 
322.5 Overview - Fuel 
Rail with Fuel Injectors”, 


page 205 . 
5 - Bolt 
QO 9Nm 
6 - Fuel Supply Line 
7 - Seal 
QO) Replace 


OY Note installation posi- 
tion: 


Casting mark points up- 
ward. 


8 - Intake Manifold 
(J Removing and instal- 
ling. Refer to 
=> “4.3 Intake Manifold” 
page 218 . 


9 - O-Ring 


QO) No replacement part, 
part of the Manifold Ab- 
are Pressure Sensor ee 
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10 - Manifold Absolute Pressure Sensor - G71- 
) Not installed in engine code CCCA, the opening is closed 
11 - Bolt 
O 3.5Nm 
12 - Seal 
L) Replace if damaged 
13 - Coolant Connections 
LY Only for the coolant reservoir Throttle Valve Control Module - J338- 
14 - Bolt 
O 6.5Nm 
15 - Throttle Valve Control Module - J338- 
) With EPC Throttle Drive - G186- , EPC Throttle Drive Angle Sensor 1 - G187- and EPC Throttle Drive 
Angle Sensor 2 - G188- 
When replacing, erase the adaptation values and adapt the engine control module to the throttle valve 
control module using the Vehicle Diagnostic Tester in “Guided Eunctions”. 
2.5 Overview - Fuel Rail with Fuel Injectors 
1 - Bolt 
Q 3.5Nm 
2 - Fuel Rail 
3 - Fuel Supply Line 
4- O-Ring 
O) Replace 
C}, Coat with clean engine 
oil 
5 - Clip 
() Makesure clip is cor- 
rectly seated on fuel in- 
jector and fueldistribu- 
tor 
6 - Cylinder 1 through 5 Fuel 


Injectors - N30, N31, N32, N33 
and N83- 


7 - Intake Manifold 
8 - Protective Cap 
9 - Bleeder Valve 


(9 Removing and instal- 
ling. Refer to 
=> “4.4 Fuel Injectors, 
Removing and Instal- 
ling”, page 221. 

Q) Checking. Refer to 
=> “3.1 Fuel Injectors, 
Checking Injection 
Quantity and for Leaks”, 
page 208 . 
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2.6 Overview - Air Filter 
The air filter upper section also serves as the engine cover. 


Engine Cover with Air Filter, Removing and Installing. Refer to 
=> “4.1 Engine Cover with Air Filter’, page 216 . 


1 - To the Throttle Valve Con- 
trol Module - J338- 
2 - Spring Clamp 
3 - Connection 
() For the ventilation hese 
to the oil filter bracket 
4 - Connection 
QO) For the secondary air 
pump suction-hose 
5 - Intake Hose 
() To the throttle valve 
control module 


6 - Mass Airflow Sensor - G70- 
with Intake Air Temperature 
Sensor - G42- 


OY With O-ring; replace the 
O-ring 


OY From MY 2069, the 
Mass Airflow Sensor - 
G70- is omitted.and the 
Intake Air Temperature 
Sensor - G42- is integra- 
ted with the Manifold 
Absolute Pressure Sén- 
sor - G71- on the intake 
manifold. 

7 - Bolt 

QO 3Nm 

8 - From the Air Guide on the 

Lock Carrier 

9 - Bolt 


QO 1.5 Nm 
10 - Intake Hose 
QO) To air filter 
11 - Air Filter Upper Section 
{2 - Rubber Bushing 

Q Do not use lubricant 
13 - Filter 
14 - Air Filter Lower Section 
L) On engine codes CBTA, CBUA and CCCA the warm air intake is discontinued 
15 - Bolt 
QO 2Nm 


C1 Observe the tightening sequence. Refer to 
> Fig. ““Tightening sequence for the air filter lower section 


| M24-0436 


_ page 207. 
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© 


Tightening sequence for the air filter lower section 
— Tighten thebolts to 2 Nm in the following sequence: -1 to.5-. 


PE 
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3 Diagnosis and Testing 


> “3.1 Fuel Injectors, Checking Injection Quantity and for Leaks”, 
page 208 


> “3.2 Fuel Pressure Regulator and Residual Pressure, Check- 
ing”, page 211 


> “3.3 Engine Control Module DTC Memory, Checking and Eras- 
ing”, page 214 


Pe Fuel Injectors, Checking Injection Quan- 
tity and for Leaks 


Special tools and workshop equipment required 


¢ Injection Rate Comparison Meter Kit - Remote Cable - 
VAG1348/3A- 


@ Injection Rate Comparison Meter Kit- Adapter - 
VAG1348/3-2- 


@ Injection Rate Tester - VAG1602- 
@ Connector Test Set - VAG1594D- 
@ Vehicle Diagnostic Tester - Test Adapter - 5 Pin - VAS5565- 


[a] Note 


¢ Follow all Safety Precautions. Refer to 
> “1.2 Safety Precautions”, page 197 . 


@ Follow all the rules of cleanliness. Refer to 
=> “1.3 Clean Working Conditiens”, page 197. 


Checking for leaks 


« The fuel pressure must be OK. Refer to 
> “3.2 Fuel Pressure Regulator andcResidual Pressure, 
Checking”, page 211 . 


— Remove fuel rail -2- with fuel injectors installed and place it on 
a clean rag. Refer to 
> “4.4 Fuel Injectors, Removing and Installing”, “page 221 . 


Do not disconnect battery and do not disconnect fuel supply 
line at quick acting coupling or at fuel rail. 


* Harness connectors must be disconnected from fuel injectors. 


— Remove the bench seat. Refer to = Body Interior; Rep. Gr. 
72 ; Rear Seats; Bench Seat, Removing and Installing . 
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— Unclip the cover -1- from the fuel delivery unit. The arrow -2- 
points in direction of travel. 


— Pull on the connector -arrow- without pressing the retainer to 
make sure it is connected securely. If the connector was not 
connected correctly, it could cause a fault. 
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— Disconnect the connector. wa 
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— Attach the Vehicle Diagnostic Tester - Test Adapter - 5 Pin - 
VAS5565- to the connecting piece and to the fuel delivery unit. VAS 5565 — @> 


— Connect the Injection Rate Comparison Meter Kit - Remote 
Cable - VAG1348/3A- to the Vehicle Diagnostic Tester - Test 
Adapter - 5 Pin - VAS5565- and battery positive (+). 


— Operate the Injection Rate Comparison Meter Kit - Remote 
Cable - VAG1348/3A- . 


a Note 


This work step allows the fuel pump to run when the engine Is not 
running. 


— Check injectors for leaks (visual inspection). 


¢ Only 1 to 2 drops per minute may emit from each valve when 
fuel pump is running. 


If the fuel loss is greater: 


-— Disconnect connection to battery plus (+) and replace leaking 
fuel injector. Refer to 
> “4.4 Fuel Injectors, Removing and Installing”, page 221 . 


a Note 


@ /ffuel injectors are replaced, erase adaptation values and 
adapt the engine control module again using the Vehicle Di- 
agnostic Tester in “Guided Functions”. 


@ Always use new seals. 


Injection Quantity, Checking 


¢ The fuel pressure must be OK. Refer to 
> “3.2 Fuel Pressure Regulator and Residual Pressure, 
Checking”, page 211 . 


¢ Fuel rail removed. 
¢ Fuel injectors installedin fuel rail and fuel line connected. 
« Fuel pump runs (connected to battery with adapter cables). 


— Insert the fuel injector to be checked into a measuring glass 
from the Injectisn Rate Tester - VAG1602- . 
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— Using the adapter cables from the Connector Test Set - 
VAG1594D- , connect one contact of the fuel injector to be 
checked to engine ground. 


— Connect the second terminal of the fuel injector to the Injection 
Rate Comparison Meter Kit - Remote Cable -VAG1348/3 A- 
using the Injection Rate Comparison Meter Kit - Adapter - 
VAG1348/3-2- . 


— Connect the alligator clip to the battery positive (+) . 


— Operate the Injection Rate Comparison Meter Kit - Remote 
Cable -VAG1348/3A- for 30 seconds. 


— Repeat the check for the other injectors. Use new graduated 
measuring glasses for this. 


— After all fuel injectors,have been’activated, place graduated 
measuring glassés on a level surface and Compare quantity of 
injected fuel: 


* Specified value: 85 to 105 ml per valve 


While checking the injection quantity, the spray pattern should 
also be checked. Spray pattern must be the same for all fuel in- 
jectors. 


If the measured value of one or more fuel injectors is below or 
above the indicated specified value: 


— Replace faulty fuel injector 
=> “4.4 Fuel Injectors, Removing and Installing”, page 221 . 


2 Fuel Pressure Regulator and Residual 
Pressure, Checking 


Special tools and workshop equipment required 
# Pressure Tester Kit - VAS6550- 


a) Note 


Follow all Safety Precautions. Refer to 
= “1.2 Safety Precautions”, page 197. 


@ Follow all the rules of cleanliness. "bl fo 
> “1.3Glean Working Conditions® a WEE 


* Check the functionality of the fuel pur pump.Refer to 
> “3.1.1 Function and’Power Supply,YChecking”, page 155 . 


[a] Note 


@ The fuel pressure regulator regulates the fuel pressure to ap- 
proximately 4 bar. 


@ Fuel pressure regulator is located on fuel filter. From 10/2005, 
the fuel pressure regulator is integrated into the fuel filter and 
cannot be replaced separately. 


¢ Follow all Safety Precautions. Refer to 
> “1.2 Safety Precautions”, page 197. 


@ Follow all the rules of cleanliness. Refer to 
=> “1.3 Clean Working Conditions”, page 197. 
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LZ\ WARNING 


Fuel system is under pressure! 


@ Always wear protective eyewear and protective clothing to 


prevent injuries and fuel from coming in contact with your 
Skin. 


@ Wrap a cloth around the wiring connections before loos- 
ening hose connections. Then release pressure by care- 
fully pulling off the line. 


— Disconnect the fuel supply line -3-. Press the circlip upward 
into the housing to release the line -3-. 


sfo _ 


SF ral 
S M10-0042 
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— Connect the Pressure Tester Kit - VAS6550- to the fuel supply 
line using the Pressure Tester Kit - Hose 1 - VAS6550/1- and 
Pressure Tester Kit - Hose 2 -VAS6550/2- . 


— Make sure the drain is closed and the shut-off valves are open. 


— Start engine and run at idle speed. 


[a] Note 


If the engine does not start, activate the fuel pump with output rea | Pr : : 
diagnostic test mode. om x al 


— Check the fuel pressure on the pressure gauge. 
* Specified value: 3.8 to 4.2 bar 


If the fuel pressure is OK, check the residual pressure. Refer to 
> page 213. 


If the specification is exceeded: 


— Check the fuel return line between the fuel filter and the flange 


for possible restrictions (kinks) or blockages. 1G. Volkswagen ag, . 
C es 


: yeaa" 
If no malfunction can be found: NS Soy 
ooo) Na, 
— The fuel pressure regulator is faulty a it. Ne, 


If the specification is not obtained: . 
— Check the fuel lines for pssibie restrictions (kinks) or block- 
ages. 


If no malfunction can be foun 
— Replace the fuel pressure regulator. 


€ 
[a] Note 5 


From 10/2005, the fuel pressure regulator is integrated into the 
fuel filter and cannot bereplaced separately. 


os 


— Repeat the test. 3 


If specified value is again.not obtained: 


— Replace the fuel gelvely ant if the fuel pump is faulty. Refer 
to > “4.2 Fuel Delivery Unit”, page 177 . 


If the specified value is reached, check the residual pressure as 
follows: 


% 
Y 
oy 


— Watch the pressure decrease onthe pressure gauge. @ 
* After 10 minutes the pressure must not drop below a 3.0 bar. ¢ } 
If the pressure drops further: errer0, a 
— Start engine and run at idle speed. 


=—4 


a | zane 
N20-10628 


os 
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— Switch the ignition off and close the pressure gauge shut-off 
valve -B- immediately. 


If pressure no longer drops now: 


Check for the leak on the engine side. Repeat the residual pres- 
sure check. Close the shut-off valve -A- this time to determine if 
there actually is a leak on the engine side. 


— Check the fuel rail and fuelsinjectors for leaks. 
If the pressure drops again: 
(Leak on fuel tank side) 


— Check the fuel lines for leaks. 
If no malfunctions are found in the fuel lines: 


— Check the fuel pump check valve. Refer to 
> “3.1.4 Fuel Pump Check Valve, Checking”, page 161 . 


If no malfunction is found here either: 


— Replace the fuel pressure regulator. Refer to -item 5- 
=> Item 5 (page 147) . AB | 


ab 
[a] Note 


From 10/2005, the fuel pressure regulator is integrated into the 
fue/ filter and cannot be replaced separately. 


— Bleed the fuel system. Refer to 
> “4.6 Fuel System, Bleeding”, page 184 . 


ro me Engine Control Module DTC Memory, 
Checking and Erasing 

Special tools and workshop equipment required 

@ Vehicle Diagnostic Tester 

Connect the Vehicle Diagnostic Tester as follows: 


— Connect the diagnostic cable connector -2- to the diagnostic 
connection inside the driver footwell. 


— Start engine and run at idle speed. 
Only if engine does not start: 

— Switch the ignition on. 

Selecting operating mode: 


— Press button on display for “Vehicle On Board Diagnostic 
(OBD)”. 


Selecting vehicle system: 
— Press button “01 - Engine electronics” on display. 
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The control module identification with coding -2- as well as Vehi- 
cle Identification Number (VIN) in center area and identification 
of anti-theft immobilizer appear on the display. 


[a] Note 


A print-out is available. Press the “print” button if required. 


Selecting diagnosis function: 


— Press button “02 - Check DTC memory’ on display. 


— Ifno malfunction is stored in engine control module, “O DTC(s) 
detected” is displayed. 


— If malfunctions are stored in the engine control module, these 
are shown one below another on the display, 


— Press the [-] button. 
— Press button “05 - Erase DTC memory” on display. 
— Touch the “06 - End output” function. 


[a] Note 


If the DTC memory was erasedsthe readiness code must be re- 
generated using the Vehicle Diagnostic Tester in “Guided Fault 
Finding”. 
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4 Removal and Installation 

> “4.1 Engine Cover with Air Filter’, page 216 

> “4.3 Intake Manifold”, page 218 

> “4.2 Throttle Valve Control Module J338 ”, page 216 
> “4.4 Fuel Injectors, Removing and Installing’, page 221 


> “4.5 Engine Control Module, through 10/2008”, page 223 
=> “4.6 Engine Control Module, from 11/2008”, page 227 


4.1 Engine Cover with Air Filter 
Removing 

— Disconnect the connector -1- and the intake hose -2-. 
— Remove the bolts -3- and the pull off the intake hose. 


— Pull the engine with a jerk out of the mounts first at the front 
-arrow 1-, then at the right rear -arrow 2- and finally at the left 
rear -arrow 3-. 


— Carefully swivel engine cover out of rear area. 


Installing 


[a] Note 


Rubber bushings -item 12- > Item 12 (page 206 must not be CRW es 
treated with lubricant, neither for assembly in air filter nor for as- =, WI (ES) | 
sembly on engine. 


gta eas 
Hy | M24-0542 | - 


— Position engine cover correctly in mounts and press in by 


hand. 
The rest of the installation follows the reverse of the removal pro- 
cedures. 
4.2 Throttle Valve Control Module - J338- 


Special tools and workshop equipment required 


@ Hose Clamps - Up To 25mm - 3094: , only for a Throttle Valve 
Control Module - J338- heated by coolant 


Removing 


[a] Note 


Follow all the rules of cleanliness. Refer to 
> “1.3 Clean Working Conditions”, page 197. 


2 
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— Remove the engine cover with air filter. Refer to 
> “4.1 Engine Cover with Air Filter’, page 216 . 


— Remove the intake hose -4- between the Throttle‘Valve Con- 
trol Module - J338- and the air filter. To do s@ disconnect air 
hose -1-, if present, and air hose -2- (compress securing ring) 
and remove spring clamp -3-. 


— Remove the intake air connection from the lock carrier 
-arrows-. 


— Disconnect the connector -1- and the ventilation hose%=2-. 
— Remove the bolts -arrows-. 


[a] Note 


Seal the intake channel! in intake manifold using a clean rag. 


AN \ = 
A YY Koy | 24-0516 


— Clamp off the coolant hoses with Hose Clamps - Up To 25mm 
- 3094- and disconnect them from the throttle valve connection 
-arrows-. 


[a] Note 


Coolant hoses only for the Throttle Valve Control Module - J338- 
heated by coolant 


ee oe CO 


Installing PA LSS 
Install in reverse order of removal. Note the following: [_M24-0517 
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@ Replace sealing ring for throttle valve control module if dam- 
aged. 


# Coolant hose connections -item 21- > Item 21 (page 117) . 


@ Make sure air hoses -1- and -2- are fitted securely. 


@ When replacing, erase the adaptation values and adapt the 
engine control module to the throttle valve control module us- 
ing the Vehicle Diagnostic Tester in “Guided Functions”. 


Tightening specifications: 


Component | Nm 
Throttle Valve Control Module to intake manifold 


4.3 Intake Manifold 

Special tools and workshop equipment required 
@ Torque Wrench 1331 5-50Nm - VAG1331- 
@ Socket and Extended Bit - T10107A- 


Removing 


[a] Note 


@ Follow all Safety Precautions. Refer to 
> “1.2 Safety Precautions”, page 197. 


¢ Follow all the rules of cleanliness. Refer to 
> “1.3 Clean Working Conditions”, page 194 


— First, check whether a coded radio is,installed. If necessary, 
obtain the anti-theft coding. 


— Disconnect the battery. Refer tos Electrical Equipment; Rep. 
Gr. 27 ; Battery, Disconnecting:and Connecting . 


— Remove the engine cover with air filter. Refer to 
> “4.1 Engine Cover with AifFilter’, page 216 . 


A\ WARNING 


Fuel system is under pressure! 


@ Always wear protective @yewear and protective clothing to 


prevent injuries and fuelfrom coming in contact with your 
Skin. 


@ Wrap a cloth around the wiring connections before loos- 
ening hose connections. Then release pressure by care- 
fully pulling off the line. 
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Disconnect the vacuum line -2- (BGP and BGQ only and CBTA 
and CBUA through MY 2009), the ventilation line -1- and the 
fuel supply line -3-. 


To release wires -1- and -2-, press the circlip in. 
Press the circlip upward into the housing to release the line 


Seal the lines so that no dirt can enter the fuel system. 


Disconnect connectors -1-, -2- and -6-. 
Remove the wiring harness -3- from the transport strap. 


Remove the clamps -4- and the retainingzting -5-. 
Remove the bolts -7- and the transport:strap. 


Remove the Throttle Valve Control Module - J338- . Refer to 
> “4.2 Throttle Valve Control Modulé J338 ”, page 216 . The 
coolant hoses remain attached. 


Disconnect the connector -1- and the crankcase housing ven- 
tilation hose -3-. 


Remove the wiring harness -2-. Cafefully remove the clips 
-arrows-. 


4 ( | 

a) Mli7 
} \ 

~ 


SED [_Me4-0521 


Remove the oil dipstick -1- and push the retaining ring -4- 
downward. 


Remove the noise insulation. Refer to = Body Exterior; Rep. 
Gr. 50; Noise Insulation . 


4. Removal and Installation 21 9 


@® Golf Variant 2007 > , Golf Variant 2010 > , Jetta 2005 > 


Engine Mechanical, Fuel Injection and Ignition - Edition 10.2014 


— Loosen the bolts or nuts -1- on the intake manifold lower sec- 


tion. 


— Loosen the bolt -arrow- on the guide tube. 


— Move the guide tube -arrows- to the side. 


— Open the clip -arrow- on the Leak Detection Pump - V144- 
vacuum hose. 
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— Remove the intake manifold bolts -arrows- from the cylinder 
head using the Socket And Extended Bit - T10107A- . 


The bolts remain in the intake manifold. 
— Remove intake manifold upward at an angle. 

Make sure that no bolts fall out. 
— Seal the intake channels in cylinder head using a clean rag. 
If manifold must be replaced: 


— Remove fuel rail with injectors. Refer to < 
=> “4.4 Fuel Injectors, Removing and Installing”, page 221 . GS M24-0510 


— Disconnect vacuum hose for the Leak Detection Pump - 
V144-. 


— Remove the Manifold Absolute Pressure Sensor - G71-. 


Installing 
Install in reverse order of removal. Note the following: 


@ Replace sealing rings between intake manifold and cylinder 
head. 


@ Tighten bolts for intake manifold starting inside working toward 
outside and in diagonal sequence. 


— Connect the battery. Refer to = Electrical Equipment; Rep. 
Gr. 27 ; Battery, Disconnecting and Connecting . 


— Bleed the fuel system. Refer to 
> “4.6 Fuel System, Bleeding”, page 184 . 


Tightening specifications: 


[Component | Nm 
Intake manifold to cylinder head | og 


Intake manifold support to intake manifold, en- 20 
gine codes BGP and BGQ 

Intake manifold support to intake manifold, en- 16 
gine codes CBTA and CBUA 


Intake manifold support to cylinder block 
Transport strap to cylinder head 
Oil dip stick guide tube to cylinder block 


Manifold Absolute Pressure Sensor - G71- on 3.5 
the intake manifold 


4.4 Fuel Injectors, Removing and Installing 
Removing 

[a] Note 

¢ Follow all Safety Precautions. Refer to ‘D) 


> “1.2 Safety Precautions”, page 197. 


¢ Follow all the rules of cleanliness. Refer to — 
=> “1.3 Clean Working Conditions”, page 197. 


— First, check whether a coded radio is installed. If necessary, 
obtain the anti-theft coding. 


— Disconnect the battery. Refer to > Electrical Equipment; Rep. 
Gr. 27 ; Battery, Disconnecting and Connecting . 
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— Remove the engine cover with air filter. Refer to 
> “4.1 Engine Cover with Air Filter’, page 216 . 


rN WARNING 


Fuel system is under pressure! 


@ Always wear protective eyewear and protective clothing to 


prevent injuries and fuel from coming in contact with your 
Skin. 


@ Wrap a cloth around the wiring connections before loos- 
ening hose connections. Then release pressure by care- 
fully pulling off the line. 


— Disconnect the vent line -1- and the fuel supply line -3-. To 
release wire -1-, press the circlip in. Press the circlip upward 
into the housing to release the line -3-. 


— Seal the lines so that no dirt can enter the fuel system. 


— Disconnect connectors -1-, -2- and -6-. 
— Remove thewiring harness -3- from the transport strap. 


— Removetthe clamps -4- and the retaining ring -5-. 
— Remove the bolts -7- and the transport strap. 


— Remove the bolts -1- and pull the fuel rail, with the fuel injec- 
tors, evenly out of the intake manifold. 


— Seal or cover openings in intake manifold. 
— Remove the clips -3- and the fuel injectors. 
Installing 


— Instalknew O-rings for fuel injectors and coat them lightly with 
clean engine oil. 


2) 


222 Rep. Gr.24 - Multiport Fuel Injection 


Golf Variant 2007 > , Golf Variant 2010 > , Jetta 2005 > 


Engine Mechanical, Fuel Injection and Ignition - Edition 10.2014 


— Install the fuel injectors into the fuel rail so that the tabs -1- and 
-2- line up with each other. 


— Install the clip -3- into the groove on the fuel injector as illus- 
trated. The shoulder -4- must be correctly located in the cutout 
of the retaining clip on both sides. 


— After assembling, check all fuel injectors for correct fitting. 


— Attach fuel rail with secured fuel injectors on intake manifold 
and press it in uniformly. 


— Bolt fuel rail to intake manifold. 


The rest of the installation follows the reverse of the removal pro- 
cedures. Note the following: 


— Connect the battery. Refer to = Electrical Equipment; Rep. 
Gr. 27 ; Battery, Disconnecting and Connecting . 


[a] Note 


/f fuel injectors are replaced, erase adaptation values and adapt 
the engine control module again using the Vehicle Diagnostic 
Tester in “Guided Functions”. 


— Bleed the fuel system. Refer to 
> “4.6 Fuel System, Bleeding”, page 184 . 


Tightening Specification: 


Fuel distributor to intake manifold 


4.5 Engine Control Module, through 
10/2008 


Without Anti-Theft Immobilizer 
> “4.5.1 Engine Control Module ”, page 223 


With anti-theft inmobilizer 
> “4.5.2 EngineSControl Module ”, page 224 


4.5.1 Engine Control Module 


[a] Note 


If the engine control module will be replaced, connect the vehicle 
dlagnostic tester and perform the “Replacing Engine Control Moa- 
ule” guided function. 


Removing 
— Switch off the ignition. 


— Remove the wiper arms and the plenum chamber cover. Refer 
to > Electrical Equipment; Rep. Gr. 92 ; Windshield Wiper 
System; Windshield Wiper System, Removing and Installing ; 


— Remove the plenum chamberbulkhead. Refer to => y Ex- 
terior; Rep. Gr. 50 ; Plenum Charnber Bulkhead; Pléerttm 
Chamber Bulkhead Assembly Overview®. 


| M24-0514 
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— Disconnect the front connector -1- from the engine control 
module. 


— Pry up locking mechanism -2- slightly. 


— Then slide the engine control module out of the retainer 
-arrow-. 


— Now disengage rear harness connector from Engine Control 
Module (ECM) and disconnect it. 


Installing 


— Connect the rear harness connector to engine control module 
and engage it. 


— Slide the engine control module onto the retaining plate. 


— Push the locking mechanism -2- against the engine control 
module. 


— Connect the front connector -1- to the engine controlanodule. 


— Install the plenum chamber bulkhead. Refer.to> Body Exte- 
rior; Rep. Gr. 50 ; Plenum Chamber Bulkhead; Plenum Cham- 
ber Bulkhead - Assembly Overview . 


— Install the wiper arms and the plenum chamber cover. Refer 
to = Electrical Equipment; Rep. Gr. 92 ; Windshield Wiper 
System; Windshield Wiper System, Removing and Installing . 


4.5.2 Engine Control! Module 

Special tools and workshop equipment required 

@ Window Cutter - VAG1561A- 

@ Window Cutter - Saw Set - VAG1561/14- 

@ Hot air gun from the Wiring Harness Repair Set - VAS1978B- . 
¢ 


Attachment nozzle from the Wiring Harness Repair Set - 
VAS1978B- . 


@ Locking pliers 


[a] Note 


/f the engine control module will be replaced,-connect the vehicle A 
diagnostic tester and perform the “Replacing Engine,Control Moa- | 
ule” guided function. 


Removing 


— Switch off the ignition. 


— Remove the wiper arms and the plenum chamber cover. Refer 
to = Electrical Equipment; Rep. Gr. 92 ; Windshield Wiper 
System; Windshield Wiper System, Removing and Installing . 


— Remove the plenum chamber bulkhead. Refer to > Body Ex- 
terior; Rep. Gr. 50 ; Plenum Chamber Bulkhead; Plenum 
Chamber Bulkhead Assembly Overview . 
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[a] Note 


Thread of shear bolts is equipped with locking compound. By 
heating the shear bolts using a hot air gun, inhibition effect of the 
locking compound Is lowered. 


A\ Caution 


Cover the wires, connectors and contro! modules near the en- 
gine control module to prevent them from being burned. 


Perform the adjustments on the hot air gun -4- as shown: 


— Turn potentiometer for temperature adjustment -2- to maxi- 
mum heat output (600 °C (1112 °F)). 


— Move two stage switch for air quantity -3- to position 3. 


rN WARNING 


By heating the shear bolts, parts of the protective housing are 
heated intensely. Wear protective gloves to prevent injuries. 


— Guide nozzle of hot air gun on to shear bolts. 


— Switch on heat gun and heat bolt for approximately,20‘to 25 
seconds. 


— Remove the shear bolt by the bolt head'with pliers . 
The procedure for the second shear.bolt is exactly the same. 


[a] Note 


lf screws cannot be removed, saw into heads of shear bolts so 
that two parallel surfaces ate formed -arrows- and then remove 
them. 


— Insert a screwdriver -A- between protective housing and re- 
taining plate -arrow-. 


A24-0476 


N24-10098 


4. Removal and Installation 225 


Golf Variant 2007 > , Golf Variant 2010 > , Jetta 2005 > 
E 


ngine Mechanical, Fuel Injection and Ignition - Edition 10.2014 


— Pry off the protective housing with a screwdriver -A- and pull 
it off the retaining plate -arrow-. 


— Disconnect the front connector -1- from the engine control 
module. 


— Pry up locking mechanism -2- slightly. 


— Then slide the engine control module out of the retainer 
-arrow-. 


— Now disengage rear harness connector from Engine Control 
Module (ECM) and disconnect it. 


Installing 


— Connect the rear,harness connector to engine control module 
and engage it. 


— Slide the-éngine control module onto the retaining plate. 


— Push’ the locking mechanism -2- against the engine control 
module. 


— Gonnect the front connector -1- to the engine control module. 


—£$Slide protective housing on to retaining plate. 


—% Tighten shear bolts -1- uniformly until bolt heads shear off. 


— ‘Install the plenum chamber bulkhead. Refer to => Body Exte- 
rior; Rep. Gr. 50 ; Plenum Chamber Bulkhead; Plenum Cham- 
ber. Bulkhead - Assembly Overview . 


— Install.the wiper arms and the plenum chamber cover. Refer 
to = Electrical Equipment; Rep. Gr. 92 ; Windshield Wiper 
System; Windshield Wiper System, Reitigving and Installing. 


N24-10055 
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4.6 Engine Control Module, from 11/2008 


Without Anti-Theftdmmobilizer 
> “4.6.1 Engine Gontrol Module ”, page 227 


With anti-theft immobilizer 
> “4.6.2 Enginé Control Module ”, page 228 


4.6.1 Engine Control Module 


[a] Note 


If the engine control module will be replaced, connect the Vehicle 
Diagnostic Tester and perform the “Replacing Engine Control 
Module” guided function. 


Removing 
— Switch off the ignition. 


— Remove windshield,wiper arms > Electrical Equipment; Rep. 
Gr. 92 ; Front windshield wiper system; removing and instal- 
ling wiper arms . j 


— Remove the plenum chamber-bulkhead. Refer to > @ady Ex- 
terior; Rep. Gr. 50 ; Body Front;Plenum Chamber Beilkhead 


— Push the retaining frame in direction of -arrow- downward and 
remove the engine control module. 


— Push the retainers in the direction of the -arrow- and discon- 
nect the connector. 


Installing 
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— Connect the connector on the engine control module and push 
the retainers all the way in the direction of the -arrow-. 


— Mount the engine control module into the retaining frame and 
push it in direction of -arrow- upward. 


— Install the plenum chamber bulkhead. Refer to => Body Exte- 
rior; Rep. Gr. 50 ; Body Front, Plenum Chamber Bulkhead . 


— Install windshield wiper arms. Refer to > Electrical Equipment; 
Rep. Gr. 92 ; Front Windshield Wiper System; Removing And 
Installing Wiper Arms . 


4.6.2 Engine Control Module 


[a] Note 


If the engine control module will be replaced, connect the Vehicle 
Diagnostic Tester and perform the “Replacing Engine Control 
Module” guided function. 


Removing 


— Switch off the ignition. 


— Remove windshield wiper arms > Electrical Equipment; Rep. 
Gr. 92 ; Front windshield wiper system; removing and instal- 
ling wiper arms . 


— Remove the plenum chamber bulkhead. Refer to = Body Ex- 
terior; Rep. Gr. 50 ; Body Front, Plenum Ghamber Bulkhead . 


— Push the retaining frame in direction of -arrow- downward and 
remove the engine control module. 
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— Remove the shear bolts -arrows- with pliers. 


— Slide a screwdriver between both locking plates -arrow-. 


— Carefully push the driverin direction of -arrow- and at the same 
time bend the locking bracket -1- upward. 


— Bendthe locking bracket -1- in the direction of the -arrow- until 
it canbe removed from the connectors. 


a 1 


— Push the retainers in the direction of the -arrow- and discon- 
nect the connector. 


Installing 


ypu 
ALM I 
5 He I 
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— Connect the connector on the engine control module and push 
the retainers all the way in the direction of the -arrow-. 


— Place the locking bracket -1- on the connectors and press it in 
the direction of the -arrow-. 


— Tighten the bolts -2- in the hole on the engine control module 
as far as the stop. 


— Secure the locking bracket to the engine control module 
-arrows- with new shear bolts. 


— Tighten the shear bolts evenly until the bolt heads break off 
-arrows-. 


— Mount the engine control module into the retaining frame and 
push it in direction of -arrow--upward. 


— Install the plenum chamber-bulkhead. Refer to => Body Exte- 
rior; Rep. Gr. 50 ; Body Front, Plenum Chamber Bulkhead . 


— Install windshield wiper arms. Refer to > Electrical Equipment; 
Rep. Gr. 92 ; Front Windshield Wiper System; Removing And 
Installing Wiper Arms . 


k 
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5 Special Tools 


Special tools and workshop 
eqtipmentreduited V.A.G 1348/3 V.A.G 1348/3-2 


W24-10005 


@ Injection Rate Comparison Meter Kit Remote Cable - 
VAG1348/3A- 


@ Injection Rate Comparison Meter Kit - Adapter - 
VAG1348/3-2- 


@ Injection Rate Tester - VAG1602- 
# Connector Test Set - VAG1594D- 
@ Vehicle Diagnostic Tester - Test Adapter - 5 Pir; VAS5565- 
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@ Hose Clamps - Up To 25mm - 3094- 


vWOO-O079 


@ Socket and Extended Bit - T10107A- 


710107 


WO0-111 


@ Torque Wrench 1331 5-50Nm - VAG1331- 
V.A.G 1331 


@ Window Cutter - VAG1561A- 


@ Window Cutter - Saw Set - VAG1561/14- 
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@ Wiring Harness Repair Set - VAS1978B- . 


VAS 1978 


e— Ss 


@ Pressure Tester Kit - VAS6550- 
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26— Exhaust System, Emission Controls 


1 General Information 
=> “1.1 Exhaust System Components”, page 234 


> “1.2 Secondary Air Injection SyStem”, page 235 


1.1 Exhaust System Components 
Special tools and workshop‘equipment required 

@ Ring Wrench 7-Piece Set - 3337- 

@ Torque Wrench 1331 5-50Nm - VAG1331- 

# Pneumatic Body Saw: VAS6780- 

@ Hot Bolt Paste - G 052 118 A3- 


rN Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


@ Route lines of all types (for example for fuel, hydraulic, 


EVAP canister system, coolant and refrigerant, brake flu- 
id, vacuum) and electrical wiring so that the original path 
/s followed. 


@ Ensure sufficient clearance to al-moving or hot compo- 
nents. 


[a] Note 


@ After exhaust system repairs, make sure exhaust system is 
not under stress and that it has sufficient clearance from the 
bodywork. If necessary, loosen clamp(s) and align exhaust 
pipe so that sufficient clearance is maintained to the bodywork 
and support rings carry uniform loads. 


@ Gaskets and self-locking nuts must be replaced. 


Refer to: 


> “2.1 Overview - Exhaust Manifold with Attachments”, 
page 236 


=> “2.2 Overview - Front Exhaust Pipe with Catalytic Converter 
and Attachments ”, page 237 


=> “2.3 Overview - Front Exhaust Pipe with Catalytic Converter 
and Attachments ”, page 239 


> “2.4 Overview - Muffler with Mounts”, page 241 


=> “4.1 Front Exhaust Pipe with Catalytic Converter, Removing 
and Installing”, page 246 


=> “4.2 Middle and Rear Mufflers, Separating and Connecting”, 
page 247 


=> “4.3 Exhaust System, Installing without Tension”, page 248 
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1.2 Secondary Air Injection System 
Function 


Air is blown briefly into the exhaust valves by the secondary air 
injection system during a cold start. This produces an oxygen rich 
exhaust gas, causes afterburning and reduces the heating-up 
phase of the catalytic converter. 


rN Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


@ Route lines of all types (for example for fuel, hydraulic, 
EVAP canister system, coolant and refrigerant, brake flu- 
id, vacuum) and electrical wiring so that the original path 
Is followed. 


@ To prevent damage to the lines, make sure there is suffi- 
cient clearance to all moving or hot components. 
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2 Description and Operation 
> “2.1 Overview - Exhaust Manifold with Attachments”, 
page 236 


BTK, CBTA and CCCA 
> “2.2 Overview - Front Exhaust Pipe with Catalytic Converter 
and Attachments ”, page 237 


BGQ and CBUA 
> “2.3 Overview - Front Exhaust Pipe with Catalytic Converter 
and Attachments ”, page 239 


> “2.4 Overview - Muffler with Mounts”, page 241 


=> “2.5 Overview - Secondary Air Injection System”, page 242 


2.1 Overview - Exhaust Manifold with Attachments 


1 - Seal 
OY Replace 


2 - Bolt 
OQ 23Nm 
OY Replace 


3 - Exhaust Manifold 


) Coat stud bolts on cylin- 
der head with Hot Bolt 
Paste - G 052 118 A3- . 


OY Remove upward 
4 - Clip 
5 - Heat Shield 


6 - Bolt 
QO 10 Nm 


7 - Heated Oxygen Sensor - 
G39- , 55 Nm 


LY Removing and installing 
with Ring Wrench 7- 
Piece Set - 3337- 


OY Coat the threads on the 
new heated oxygen 
sensors with assembly 
paste. 


QO) For a reused heated 
oxygen sensor, only 
grease the threads with 
Hot Bolt Paste - G 052 
112 A3- . Do not let the 
paste enter the slits on 
the sensor body. 


QO) If sealing ring is leaking 
cut open and replace. 


LY Connector color: black 


M26-0169 
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22 Overview - Front Exhaust Pipe with Catalytic Converter and Attachments 


1 - Exhaust Manifold 
() Coat the stud bolts with 
Hot Bolt Paste - G 052 
118 A3-. 
2 - Seal 
OY Replace 


OY Note installation posi- 
tion: 


Gasket recess -arrow A- 
must be located at ex- 
haust manifold recess 
-arrow B-. 


3 - Bolt 
QO 23Nm 
OY Replace 


4 - Front Exhaust Pipe 
QO) With catalytic converter 


QO) Protect from shocks and 
impact stress 


With a flex joint 


Decoupling element 
must not be bent more 
than 10° - otherwise it 
may be damaged 


(J Removing and instal- 
ling. Refer to 
=> “4.1 Front Exhaust 
Pipe with Catalytic Con- 
verter, Removing and 
Installing”, page 246 . 


() Exhaust System, Instal- 
ling without Tension. M26-0174 
Refer to 
=> “4.3 Exhaust System, 
Installing without Tension”, page 248 . 


O 
O) 


5 - Clamp 


) Before tightening, ensure exhaust system is tension-free. Refer to 
> “4.3 Exhaust System, Installing without Tension”, page 248 . 


QO Installed position. Refer to = Fig. “Installation position of clamp 
OY Tighten bolts evenly 

6 - Bolt 

QO 23Nm 

7 - Bolt 

QO 20Nm 


8 - Front Crossmember 


, page 238 


9 - Oxygen Sensor after Three Way Catalytic Converter - G130- , 55 Nm 
L) Removing and installing with Ring Wrench 7-Piece Set - 3337- 
Coat the threads on the new heated oxygen sensors with assembly paste. 


O 

() For a reused heated oxygen sensor, only grease the threads with Hot Bolt Paste - G 052 112 A3-. Do 
not let the paste enter the slits on the sensor body. 

O 


If sealing ring is leaking cut open and replace. 
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10 - Connector 


QO Brown, 4-pin 


) Installed position. Refer to 
> Fig. ““Harness connector for oxygen sensor - installation position” , page 238 


11 - Bolt 
Oh 23Nm 


12 - Suspended Mount 
L) Replace if damaged 


Installation position of clamp 
The -arrow- points in the direction of travel. 


— Line up the clamp -1- with the marking on the catalytic con- 
verter -2-. 


-a-=5mm 


Mounting bolts must not project beyond the.lower edge of the 
clamp. 


Harness connector for oxygen sensor - installation position 
Harness connector is located at right on Vehicle floor under cover. 
1- Mount 


2- Connector for Oxygen Sensor aftersThree Way Catalytic 
Converter - G130- , brown 
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2.3 Overview - Front Exhaust Pipe with Catalytic Converter and Attachments 


1 - Exhaust Manifold 
(1 Coat the stud bolts with 
Hot Bolt Paste - G 052 
118 A3-. 
2 - Seal 
OY Replace 


OY Note installation posi- 
tion: 


Gasket recess -arrow A- 
must be located at ex- 
haust manifold recess 
-arrow B-. 


3 - Connector 
Q) Black, 4-pin 


4 - Oxygen Sensor in Bank 1 
Center Three Way Catalytic 
Converter - Z59- , 55 Nm 


() Removing and installing 
with Ring Wrench 7- 
Piece Set - 3337- 


1 Coat the threads on the 
new heated oxygen 
sensors with assembly 
paste. 


QO) For a reused heated 
oxygen sensor, only 
grease the threads with 
Hot Bolt Paste - G 052 
112 A3- . Do not let the 
paste enter the slits on 
the sensor body. 


Q) If sealing ring is leaking 
cut open and replace. M26-0175 

5 - Spring Nut 
QO Insert from front 


6 - Clamp 


) Before tightening, ensure exhaust system is tension-free. Refer to 
> “4.3 Exhaust System, Installing without Tension”, page 248 . 


O Installed position. Refer to = Fig. “Installation position of clamp 
OY Tighten bolts evenly 


7 - Bolt 
Oh 23Nm 


8 - Bolt 
Oh 20Nm 


9 - Oxygen Sensor after Three Way Catalytic Converter - G130- , 55 Nm 

LY Removing and installing with Ring Wrench 7-Piece Set - 3337- 

OY Coat the threads on the new heated oxygen sensors with assembly paste. 

(1 For a reused heated oxygen sensor, only grease the threads with Hot Bolt Paste - G 052 112 A3-. Do 
O 


, page 240 


not let the paste enter the slits on the sensor body. 
If sealing ring is leaking cut open and replace. 
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10 - Connector 
QO Brown, 4-pin 


QO) Installed position. Refer to 
> Fig. ““Harness connector.fer oxygen sensors - installation position”,,.page 241 


11 - Front Crossmember 


12 - Bolt 
O 5Nm 


13 - Shield 
) For catalytic converter 


14 - Bolt 
Oh 23Nm 


15 - Suspended Mount 
L) Replace if damaged 


16 - Bolt 
QO 10 Nm 


Front Exhaust Pipe 
With catalytic Converter 
Protect from shocks and impact stress 
With a flex joint 
Decoupling elementanust not be bent more than 10° - otherwise it may be damaged 


Removing and installing, Refer to 
=> “4.1 Front Exhaust Pipe with Catalytic Converter, ions and Instatling”, page 246 . 


Exhaust System, Installing without Tension. Refer to 
> “4.3 Exhaust System, Installing“without Tension”, page 248. 


18 - Bolt 
Q 23Nm 
QO) Replace 


17 


CO Ovooowo: 


Installation position of clamp 
The -arrow- points in the direction of travel. 


— Line up the clamp -1- with the marking on the catalytic con- 
verter -2-. 


-a-=5mm 


The bolts must be on right side. They must not project beyond the 
lower edge of the clamp. 


M26-0182 
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Harness connector for oxygen sensors - installation position 


The connectors are located to the right, on the vehicle floor under 
the cover. 


1- Connector for Oxygen Sensor after Three Way Catalytic 
Converter - G130- , brown 


2- Mount 


3- Connector for Oxygen Sensor in Bank 1 Center Three Way 
Catalytic Converter - G465- , black 


2.4 Overview - Muffler with Mounts 


1 - From Front Exhaust Pipe 


2 - Bolt 
QO 26Nm 
OY Replace 


) For attaching the fuel 
tank 


3 - Suspended Mount 


4 - Bolt 
Oh 23Nm 


5 - Center Muffler 


OY Original equipment as 
one unit with rear muf- 
fler. For repairs, replace 
each separately 


Q) Exhaust System, Instal- 
ling without Tension. 
Refer to 
> “4.3 Exhaust System, 
Installing without Ten- 
sion”, page 248 . 

QO Exhaust System, Sepa- 
rating. Refer to 
=> “4.2 Middle and Rear 
Mufflers, Separating 
and Connecting”, 
page 247. 


6 - Retaining Loop 
LO) Replace if damaged 
7- Rear Muffler 


2) Original equipment as 
one unit with center muf- 
fler. For repairs, replace hE 10008, 
each separately — 

O Exhaust System, Installing with@sf Tension. Refer'to 
> “4.3 ExXtiaust System, Installi ithout Teriston”, page 248 . 


OY Exhaust SystemSeparating. Refer, to 
=> “4.2 Middle and Rear Mufflers, Separating and Connecting”, page 247 . 
8 - Bolt 
Q 23Nm 
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9 - Repair Clamp 

QO) For individual replacement of center and rear mufflers 

) Installed position > “4.2 Middle and Rear Mufflers, Separating and Connecting”, page 247 

OY Tighten bolts evenly 

10 - Suspended Mount 

L) Replace if damaged 

11 - Bolt 

QO 23Nm 

12 - Bolt 

QO 20Nm 

13 - Rear Cross Member 


14 - Front Muffler 
CL) From MY 2006 


20 Overview - Secondary Air dnjection Sys- 
tem 


rN Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


@ Route lines of all types (for example for fuel, hydraulic, 
EVAP canister system, coolantand refrigerant, brake flu- 
ld, vacuum) and electrical wiring so that the original path 
Is followed. 


@ To prevent damage to the linesmake sure there is suffi- 
cient clearance to all moving or hot components. 


[a] Note 


The secondary air injection system is no longer installed in vehicles with engine code CBTA from MY 2010. 


2 


Ps) 
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4- 


2- 


Bolt 
O 10Nm 


Connecting Pipe 


3- 


Ac 


enoid Valve - N112- 


5. 


6- 


Sensor 1 - G609~ 


L) Observesthe tightening 
sequence. Refer to 
>-Fig. “Connecting 
fulbe - tightening se- 


quence”™ , page 244. 
{) Engine codes BGP, 

BGQ and CBUA only 
Connector 


QO For the Secondary Air 
Injection Solenoid Valve 
- N112- 


Secondary Air Injection Sol- 


LY Do not disassemble 


LY Checking. Refer to 
=> “3.1 Secondary Air In- 
jection Solenoid Valve 
N112 , Checking”, 


page 245. 
Pressure Pipe 
() Make sure it is secure 


OTo disengage, squeeze 
together securing ring 


Secondary Air Injection 


QO Installed from MY¥:2009 
7 - Bolts 
QO 2Nm 
OY Installed from MY 2009 
8 - Mount 
9 - Seal 
OW Allocation. Refer to the Parts Catalog 
10 - Bolt 
O 10Nm 
11 - Intake Manifold 
QO) For secondary air injection pump 
12 - Secondary Air Injection Pump Motor - V101- 
LY Removing and installing. Refer to 
=> “4.4 Secondary Air Injection Pump Motor V101 , Removing and Installing”, page 249 . 
13 - Rubber Bushing 
14 - Bolt 
O 25Nm 
15 - Bolt 
O 10Nm 


16 - Intake Manifold Support 


() With mount for Secondary Air Injection Pump Motor - V101- 
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17 - Cylinder Head 

18 - Intake Hose 


Connecting tube - tightening sequence 
— Replace all connecting pipe seals -A-. 


— Screw in all bolts only hand-tight. 


— First tighten the bolts -1-, then the bolt -2- and finally the bolts 
-3- to 10 Nm. 
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3 Diagnosis and Testing 

> “3.1 Secondary Air Injection Solenoid Valve N42 , Checking”, 
page 245 

3.1 Secondary Air Injection Solenoid Valve 


- N112- , Checking 
Special tools and workshop equipment.required 
# Connector Test Set - VAG1594D- 
@ Assisting hose, for example coolant hose 


A Caution 


When doing any repair work, especially in the engine compart- 
ment, pay attention to the following due to clearance issues: 


@ Route lines of all types (for example for fuel, hydraulic, 


EVAP canister system, coolant and refrigerant, brake flu- 
id, vacuum) and electrical wiring so>that the original path 
is followed. 


@ To prevent damage to the lines, make‘sure there is suffi- 
cient clearance to all moving or hot componenis. 


& 
Test Sequence Ay 


[a] Note 


Do not use compressed air during following check! 


— Remove the engine cover with air filter. Refer to 
> “4.1 Engine Cover with Air Filter’, page 216 . 


— Disconnect the pressure hose -2- from the Secondary Air In- 
jection Solenoid Valve - N112- -3-. To do so, compress se- 
curing ring. 


— Disconnect the connecting piece -4-. 


— Slide the adapter hose -1-, for example coolant hose, into the 
Secondary Air Injection Solenoid Valve - N112- . 


— Blow forcefully into the hose -arrow-. 4 


The valve must be closed. 


ee) 


If air can be blown through valve with assisting hose properly aN \. 
7 PXQ\_ | 26-0177 | y 


sealed: 


— Replace the Secondary Air Injection Solenoid Valve - N112-. 
If the valve is closed: 


— Connect terminals on connector connection -5- with adapter 
cables from Connector Test Set - VAG1594C- to battery pos- 
itive (+) and negative (-). 


— Blow forcefully into the hose -arrow-. 
The valve must be opened. 


If air cannot be blown through the valve with a properly sealed 
hose: 


— Replace the Secondary Air Injection Solenoid Valve - N112-. 
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4 Removal and Installation 


> “4.1 Front Exhaust Pipe with Catalytic Converter, Removing 
and Installing”, page 246 


> “4.2 Middle and Rear Mufflers, Separating and Connecting”, 
page 247 


> “4.3 Exhaust System, Installing without Tension”, page 248 


=> “4.4 Secondary Air Injection Pump Motor V101 , Removing and 
Installing”, page 249 


4.1 Front Exhaust Pipe with Catalytic Con- 
verter, Removing and Installing 


Special tools and workshop equipment required 

@ Torque Wrench 1331 5-50Nm - V.A.G1331- 

@ Hot Bolt Paste - G 052 118 A3- 

Removing 

— Remove the right underbody panel (if equipped) -arrows-. 
Engine codes BGP, BTK, CBTA and CCCA 


— Unclip the wire -arrow-, pull off bracket -1-and disconnect the 
connector -2- for Oxygen Sensor after Three Way Catalytic 
Converter - G130- . 


Engine codes BGQ and CBUA 


— Unclip lines -arrows-, pull off bracket -2- and separate con- 
nectors -1- for Oxygen Sensor after Three Way Catalytic 
Converter - G130- and -3- for Oxygen Sensor in Bank 1 Center 
Three Way Catalytic Converter - G465- . 


Continuation for all 
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— Loosen the screws on the clamp,=t“-The front crossmember 
for vehicle floor must not be‘removed. 


[a] Note 


Flex joint in front exhaust pipe must not be bent more than 10 °, 
otherwise it maybe damaged. 


— Remove:the nuts -2- on the front exhaust pipe/exhaust mani- 
fold and then the bolts -3-. 


— Removethe front exhaust pipe -1- and catalytic converter from 
the exhaust manifold, push it them to the side and guide them 
under the:front crossmember. 


Installing 
Install in reverse order of removal. Note the following: 


@ Replace gaskets and self-locking nuts. 


¢ Install the exhaust system free of tension. Refer to 
> “4.3 Exhaust SyStem, Installing without Tension”, 


page 248 . iz) 
Tightening specifications: 


Vj 


k 


[Components | Ne 


Front exhaust pipe to exhaust manifold 25") 
@ Replace nuts 


Mount to subframe 


11) Coat stud bolts on exhaust manifold with Hot Bolt Paste - G 052 118 A3- . 


4.2 Middle and Rear Mufflers, Separating 
and Connecting 

Special tools and workshop equipment required 

@ Pneumatic Body Saw - VAS6780- or 

@ Chain Pipe Cutter - VAS6254- 

@ Protective eyewear 

¢ 


A separating point has been provided in the connecting pipe 
for individual replacement of the center or rear muffler. 


@ The separating point is marked a depression around the cir- 
cumference of the exhaust pipe. 


Separating 


Z\ WARNING 


To prevent injuries from metal shavings, wear protective gog- 
gles and protective clothing. 
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— Cut the exhaust pipe at a right angle at the separating point 
-arrow 2- using, for example a Body Saw - VAG1523 A- . 


Connecting 


[a] Note 


A second technician Is required for tightening the repair clamp. 


— Secure the center muffler in the mountings. The front clamp 
remains loosely placed on the pipes. 


M26-0178 


— Align rear muffler horizontally and hold it in this position. 

— Position repair clamp at the side markings -arrow 1- and 
-arrow 3-. 

— Turn the repair clamp -Asand tighten it to 25 Nm as illustrated. 


— Then align exhaust system free of tension. Refer to 
=> “4.3 ExhaustSystem, Installing without Tension”, 


page 248 . 


4.3 Exhaust System, Installing without Ten- 
sion 

Special tools and workshop equipment required 

@ Torque Wrench 1331 5-50Nm - V.A.G1331- 

* Exhaust system must be aligned when cold. 

— Loosen‘the threaded connections on the front clamp -1-. 


— Position thé,clamp -1- so that dimension -a- for the marking on 
the pipe -2-’equals 5 mm and then tighten the front bolt hand- 
tight. The -arrow- points in the direction of a 


M26-0182 


248 Rep. Gr.26 - Exhaust System, Emission Controls 


Golf Variant 2007 > , Golf Variant 2010 > , Jetta 2005 > 


Engine Mechanical, Fuel Injection and Ignition - Edition 10.2014 


— Push the exhaust system as far forward until the dimension 
-a- on the outer retaining loop of the center muffler is 9 to 11 
mm. The -arrow- points in the direction of travel. 


— Tighten front clamp in this position uniformly to 25 Nm. 
Aligning End Pipes 


— Align the rear muffler so that the distance -a- between the cut- 
out for the bumper and the right and left tail pipes is the same. 


At the same time, distance -b- of bumper cutout must run parallel 
to tail pipes. 


- To align tail pipes, loosen rear muffler mounting components 
if necessary. 


r4nWane 
NO AOD) 


M26-0187 


4.4 Secondary Air Injection Pump Motor - 
V101- , Removing and Installing 


rN Caution 


When doing any repair work, especially in the enginécompart- 
ment, pay attention to the following due to.cléarance issues: 


@ Route lines of all types (for example for fuel, hydraulic, 
EVAP canister system, coolantand refrigerant, brake flu- 
id, vacuum) and electrical witing so that the original path 
Is followed. 


@ To prevent damage to the lines, make sure there is suffi- 
cient clearance to all moving or hot components. 


Removing 


— Remove the noise insulation. Refer to = Body Exterior; Rep. 
Gr. 50 ; Noise Insulation . 


— Disconnect connectors -1- and -2-. 
— Remove the clip -3- ffom the cable guide. 
— Press out cable clip attop front mounting bolt. 


[26-0167 
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— Remove the pressure hose -1- and the intake hose -2-. To do 
so, compress securing ring. 


— Remove bolts and the Secondary Air Injection Pump Motor - 
V101- . When doing this, press lower bolt (rubber bushing) 
slightly in order to get by at transmission. 


Installing 
Install in reverse order of removal. Note the following: 


@ Make sure that pressure pipe and intake hose lock securely to 
Secondary Air Injection Pump Motor - V101- . 


Tightening Specification: VA oe he. = 26-0179 


Secondary Air Injection Pump Motor - V101- to 10 
intake manifold support 
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5 Special Tools 


Special tools‘and workshop 
equipment required 
V.A.G 1331 


V.A.G 1523 A 


W 26-0020 


@ Ring Wrench 7-Piece Set - 3337- 
@ Torque Wrench 1331 5-50Nm - VAG1331- 
@ Pneumatic Body Saw - VAS6780- 


@ Connector Test Set - VAG1594D- 
VAG 1594 C 


5. Special Tools 251 


Golf Variant 2007 > , Golf Variant 2010 > , Jetta 2005 > 
E 


ngine Mechanical, Fuel Injection and Ignition - Edition 10.2014 


@ Chain Pipe Cutter - VAS6254- 


VAS 6254 
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28 —-—  Ignition/Glow Plug System 


1 General Information 


> “1.1 Ignition System General Information”, page 253 


> “1.2 Safety Precautions”, page 253 


1.1 Ignition System General Information 
Ignition System 


@ For proper function of the electrical components, a voltage of 
at least 11.5 V is required. 


@ Itis possible that the control module will recognize a malfunc- 
tion and store a DTC during some tests. Therefore after com- 
pleting all checks and repairs the DTC memory must be 
checked and if necessary erased. Refer to 
=> “3.3 Engine Control Module DTC Memory, Checking and 
Erasing”, page 214 . 


@ If the engine only starts, briefly-and then tufns,off again after 
troubleshooting, repairs or checking the componénts, it may 
be that the immobilizer is blocking the engine control’ module. 
The enginexcontrol module may have to be adapted ther®use 
the Vehicle Diagnostic Tester in “Guided Functions”. 


1.2 Safety Precautions 


To reduce the risk of personal injury and/or damage to the fuel 
injection and ignition system, always observe the following: 


Do not touch or disconnect ignition coils with power output 
stages when engine is running or turning at starting RPM. 


# Only disconnect and reconnect wires for injection and ignition 
system, including test leads, if ignition is turned off. 


If special testing equipment is required during road test, note the 
following: 


@ Test equipment must always be secured to the rear seat and 
operated from there by a second person. 


If test and measuring instruments are operated from the front 
passenger seat and the vehicle is involved in an accident, there 
is ajpossibility that the person sitting in this seat may receive se- 
rious-injuries when the airbag is triggered. 


a 
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2 Description and Operation 
> “2.1 Overview - Ignition System”, page 254 


2.1 Overview - Ignition System 


1 - Knock Sensor 2 - G66- Con- 
necting Piece 


OW Gray 

O) Contacts gold plated 

QO Installed position. Refer 
t 


(e) 
> Fig. “Installation po- 
sition of harness con- 

nectors for knock sen- 


sors” , page 255 
2 - Knock Sensor 1 - G61- Con- 
necting Piece 
QO) Green 
OY Contacts gold plated 


O Installed position. Refer 
to 


> Fig. “Installation po- 
sition of harness con- 


nectors for knock sen- 


sors” , page 255 
3 - Knock Sensor 2 - G66- 


QO) Pay attention to the in- 
stalled position: the ca- 
ble connect faces out- 
ward 45° to the right 

4 - Knock Sensor 1 - G61- 


QO) Pay attention to the in- 
stalled position: the ca- 
ble connection faces 
downward 

5 - Bolt 
O 20Nm 


QO) Tightening specifica- | M28-0143 
tions affects function of 
Knock Sensor (KS). 


6 - Ignition Coils with Power Output Stage - N70, N127, N291, N292, N323- 

LY Removing and installing. Refer to > “4.1 Ignition Coils with Power Output Stages”, page 257 . 
7 - Spark Plug 

QO 20Nm 

O) Type and Electrode Gap. Refer to = “3.1 Test Data and Spark Plugs”, page 256 . 

LY Remove and install with Spark Plug Removal Tool - 3122B- 


8 - Bolt 

QO 10Nm 

9 - Camshaft Position Sensor - G40- 
OY Contacts gold plated 

10 - O-Ring 

OY No replacement part 
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1- Green for Knock Sensor 1 - G61- 


2- Gray for Knock Sensor 2 - G66- 


M28-0209 | 
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3 Diagnosis and Testing 
> “3.1 Test Data and Spark Plugs”, page 256 
3.1 Test Data and Spark Plugs 


Engine Code BGP, BGQ, BTK, CBTA, CBUA, CCCA 
Ignition sequence 1-2-4-5-3 
Spark plugs Refer to the Parts Catalog. 


Electrode gap 1.0 to 1.1 mm 
Tightening Specification 
Change intervals => Maintenance ; Booklet ; Maintenance Tables 


PO 
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4 Removal and Installation 
> “4.1 Ignition Coils with Power Output Stages”, page 257 


4.1 Ignition Coils with:-Power,Output Stages 
Special tools and workshop equipment required 

@ Puller - Ignitior’Coil - T40039- 

Removing 


— Remove the engine cover with air filter. Refer to 
> “4.4 Engine Cover with Air Filter’, page 216 . 


— If present, disconnect the connector from the Secondary Air 
Injection Solenoid Valve - N112- -arrow-. 


In ofder to prevent damage to the cable guide, remove the ignition 
coils with power output stage as follows: 


By 
M28-0210 | - 


— Using the Puller - Ignition Coil - T40039- , pull all ignition coils 
only approximately 10 mm out of spark plug shaft, starting with 
ignition.coil -1-. 


— Then pullall ignition coils another 10 mm in the same se- 
quence. 


—— 


— Disengage all thé-connectors and pull them out only slightly. 


M28-0211 


— Disconnect all the connectors -A-, beginning with ignition coil 
-1- and then remove all ignition coils from the spark plug shaft. 


Installing 
— Insert all ignition coils loosely into the spark plug shaft. 


-— Align ignition coils to recesses in cylinder head cover and con- 
nect all connectors in reverse order of removal on to ignition 
coils. 


— Press ignition coils evenly onto spark plugs by hand. 
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5 Special Tools 
Special tools and workshop equipment required 
@ Puller - Ignition Coil - T40039- 
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6 Revision History 
DRUCK NUMBER: MEX5R005121 


Changed torque value 
from 25 Nm to 9 Nm on 
item # 19 in the Overview - 
Engine - Side Coolant Sys- 
tem Components 


162 Metadata removed. 
New book/druck number 
created specific for 162. All 
162 repair information was 
removed from the book 
from the 12/11/2014 up- 
date 


Adding 162 metadata. The| Tom 
correct book for 162 is con-| Perry 


sidered missing as of this 
update 


Tom 
Perry 


BD 
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Cautions & Warnings 


Please read these WARNINGS and CAUTIONS before proceeding with maintenance 
and repair work. You must answer that you have read and you understand these 
WARNINGS and CAUTIONS before you will be allowed to view this information. 


e If you lack the skills, tools and equipment, or a suitable workshop for any procedure described in this manual, we 
suggest you leave such repairs to an authorized Volkswagen retailer or other qualified shop. We especially urge 
you to consult an authorized Volkswagen retailer before beginning repairs on any vehicle that may still be covered 
wholly or in part by any of the extensive warranties issued by Volkswagen. 


e Disconnect the battery negative terminal (ground strap) whenever you work on the fuel system or the electrical 
system. Do not smoke or work near heaters or other fire hazards. Keep an approved fire extinguisher handy. 


e Volkswagen is constantly improving its vehicles and sometimes these changes, both in parts and specifications, 
are made applicable to earlier models. Therefore, part numbers listed in this manual are for reference only. Always 
check with your authorized Volkswagen retailer parts department for the latest information. 


e Any time the battery has been disconnected on an automatic transmission vehicle, it will be necessary to 
reestablish Transmission Control Module (TCM) basic settings using the VAG 1551 Scan Tool (ST). 


e Never work under a lifted vehicle unless it is solidly supported on stands designed for the purpose. Do not support 
a vehicle on cinder blocks, hollow tiles or other props that may crumble under continuous load. Never work under a 
vehicle that is supported solely by a jack. Never work under the vehicle while the engine is running. 


e For vehicles equipped withan anti-theft radio; be sure of the correct radio activation code before disconnecting the 
battery or removing‘the radio. If the wrong code is entered when the power is restored, the radio may lock up and 
become inoperable, even if the correct code is used in alater attempt. 


e If you aré going to work under a vehicle on the ground, make sure that the ground is level. Block the wheels to 
keep.:the vehicle from rolling. Disconnect the battery negative terminal (ground strap) to prevent others from 
starting the vehicle while you are under it. 


e Bonot attempt to work on your vehicle if you do not feel well. You increase the danger of injury to yourself and 
others if you are tired, upset or have taken medicine or any other substances that may impair you or keep you from 
being fully alert. 


es Never run the engine unless the work area is well ventilated. Carbon monoxide (CO) kills. 


« Always observe good workshop practices. Wear goggles when you operate machine tools or work with acid. Wear 
goggles, gloves and other protective clothing whenever the job requires working with harmful substances. 


e2 Tie long hair behind your head. Do not wear a necktie, a scarf, loose clothing, or a necklace when you work near 
machine tools or running engines. If your hair, clothing, or jewelry were to.get caught in the machinery, severe 
injury could result. 


e Do not re-use any fasteners that are worn or deformed in normal use.sSome fasteners are designed to be used 
only once and are unreliable and may fail if used a second time. This“includes, but is not limited to, nuts, bolts, 
washers, circlips and cotter pins. Always follow the recommendations in this manual - replace these fasteners with 
new parts where indicated, and any other time it is deemed necessary by inspection. 


i> 
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Cautions & Warnings 


e Illuminate the work area adequately but safely. Use a portable safety light for working inside or under the vehicle. 
Make sure the bulb is enclosed by a wire cage. The hot filament of an accidentally broken bulb can ignite spilled 
fuel or oil. 


e Friction materials such as brake pads and clutch discs may contain asbestos fibers. Do not create dust by 
grinding, sanding, or by cleaning with compressed air. Avoid breathing asbestos fibers and asbestos dust. 
Breathing asbestos can cause serious diseases such as asbestosis or cancer, and may result in death. 


e Finger rings should be removed so that they cannot cause electrical shorts, get caught in running machinery, or be 
crushed by heavy parts. 


e Before starting a job, make certain that you have all the necessary tools and parts on hand. Read all the 
instructions thoroughly; do not attempt shortcuts. Use tools that are appropriate to the work and use only 
replacement parts meeting Volkswagen specifications. Makeshift tools, parts and procedures will not make good 
repairs. 


e Catch draining fuel, oil or brake fluid in suitable containers. Do not use empty food or beverage containers that 
might mislead someone into drinking from them.sStore flammable fluids away from fire hazards. Wipe up spills at 
once, but do not store the oily rags, which carignite and burn spontaneously. 


e Use pneumatic and electric tools only totoosen threaded parts and fasteners. Never use these tools*to tighten 
fasteners, especially on light alloy parts. Always use a torque wrench to tighten fasteners to the tighterting torque 
listed. 


e Keep sparks, lighted matches, and-open flame away from the top of the battery. If escaping hydrogen gas is 
ignited, it will ignite gas trapped im the cells and cause the battery to explode. 


e Be mindful of the environment and ecology. Before you drain the crankcase, find out the proper way to dispose of 
the oil. Do not pour oil onto the ground, down a drain, or into a stream, pond, or lake. Consult local ordinances that 
govern the disposal of wastes. 


e The air-conditioning (A/C) system is filled with a chemical refrigerant that is hazardous. The A/C system should be 
serviced only by trained automotive service technicians using approved refrigerant recovery/recycling equipment, 
trained in related safety precautions, and familiar with regulations governing the discharging and disposal of 
automotive chemical refrigerants. 


e Before doing any electrical welding on vehicles equipped with anti-lock brakes (ABS), disconnect the battery 
negative terminal (ground strap) and the ABS control module connector. 


e Do not expose any part of the A/C systemco high temperatures such as open flame. Excessive heat will increase 
system pressure and may cause the system4o burst. ‘D) 

e When boost-charging the battery, first remove the fases for the Engine x Y Module (ECM), the Transmission 
Control Module (TCM), the ABS control module, and the’tripscomputer. In cases.where one or more of these 
components is not separately fused, disconnect the control module connector(s). 


e Some of the vehicles covered by this manual are equipped with a supplemental restraint system (SRS), that 
automatically deploys an airbag in the event of a frontal impact. The airbag is operated by an explosive device. 
Handled improperly or without adequate safeguards, it can be accidentally activated and cause serious personal 
injury. To guard against personal injury or airbag system failure, only trained Volkswagen Service technicians 
should test, disassemble or service the airbag system. 


Page 2 of 3 
© 2002 Volkswagen of America, Inc. 
All rights reserved. Information contained in this document is based on the latest information available at the time of printing and is subject to the copyright and other intellectual property rights of 
Volkswagen of America, Inc., its affiliated companies and its licensors. All rights are reserved to make changes at any time without notice. No part of this document may be reproduced, stored ina 
retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or otherwise, nor may these materials be modified or reposted to other sites, without 
the prior expressed written permission of the publisher. 


Version 1.0 


Cautions & Warnings 


Do not quick-charge the battery (for boost starting) for longer than one minute, and do not exceed 16.5 volts at the 
battery with the boosting cables attached! Wait at least oneyminute before boosting the battery a second time. 


Never use a test light to conduct electrical tests of the airbag systemThe system must only be tested by trained 
Volkswagen Service technicians using the VAG 1551 Scan Tool (ST) or ah,approved equivalent. The airbag unit 
must never be electrically tested while it is not installed in the vehicle. 


Some aerosol tire inflators are highly flammable. Be extremely cautious when repairing a tire that may have been 
inflated using an aerosol tire inflator. Keep sparks, open flame or other sources ofignition away from the tire repair 
area. Inflate and deflate the tire at least four times before breaking the bead from the rim. Completely remove the 
tire from the.rim before attempting any repair. 


e When driving or riding in an airbag-equipped vehicle, never hold test equipment in your-hands or lap while the 
vehicle is in motion. Objects between you and the airbag can increase the risk of injuryin an accident. 


| have read and | understand these Cautions and Warnings. 


__oK | 
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